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PREVENTING VIBRATION, 


it happens that an engineer is 





Sometimes called upon to 
prevent vibration of a building or apparatus, caused by neigh- 


boring machinery. Many can recall the annoyance and trouble 


experienced during their college days, when working in a 
physical laboratory near a street along which heavy vehicles 


traveled, or even due to the operation of some piece of apparatus 


in another part of the same building. Various plans have been 


devised for preventing this trouble, the simplest possibly being 


to mount the galvanometer or other instrument on a block of 


stone supported in a box of sawdust. Under the right condi- 


tions the motion of the pedestal table upon which the box 
is supported is absorbed in the sawdust, so that the galvanom- 
eter remains comparatively quiet. Sometimes the instrument 
can be supported on a light board carried on rubber bands, with 
Probably the 


that known as the “Julius Suspension,” 


results. satisfactory arrangement is 
of 


springs and weighted supports, adjusted so as to avoid any 


good most 


in which a system 


harmonic swaying which might be set up, carries the instrument. 
This device, however, is somewhat expensive and elaborate, and 
is not available at every point. 


It occasionally happens that annoyance is caused in other 


quarters than the physical laboratory by the operation of ma- 


chinery. Sometimes, under unfavorable conditions, this annoy- 


ance becomes serious. An interesting example of this was noted 


in the ELrecrricaL Revtew for August 8, in which the running 


of the reciprocating engines driving generators in the central 


station of the township of Sutton, England, gave rise to so 


much complaint that it was decided toe change the type of 


equipment. This decision was not reached until other means 


Deep 


trenches were dug around the power-house, going well down 


of avoiding the trouble seemed to have been exhausted. 


below the engine and house foundations; but as both engines 


and houses were on the solid chalk, this plan, as might have 
been expected, failed. It was therefore decided to adopt steam 
turbines, which it was thought would not be as objectionable, 
as vibration should be less; but, in addition to this, special 
arrangements were made to absorb any vibration which might 
arise in the turbines. The plan adopted was quite similar to 
the arrangement resorted to in the physical laboratory. The 
in turn, 


turbine was set on a solid block of conerete, which was, 


supported on rubber cushions. In this case, of course, it is 
I 


the vibrating device which is cushioned, and not the object 


which it is desired to protect. The result, of course, is the 
same, but it is interesting to note that the plan would not have 
been feasible for any present type of prime mover, except the 


turbine. It is true that well-balanced reciprocating engines are 
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frequently run without being bolted solidly to their founda- 
tions, but few engine builders or operating engineers would be 
willing to trust these engines on a flexible support such as 
cushions of rubber. 

While on this subject of vibration it is rather interesting to 
call attention to the recent improvement in the running condi- 
tions of the steamship “Mauretania,” which, it will be remem- 
bered, is driven by four steam = turbines, and which recently 
damaged one of her propellers. While repairing the latter 
advantage was taken of the opportunity to change the propeller 
blades a little, and it is said the change reduced very appre- 
ciably the vibration of the vessel. It seems that there was more 
or less resonance between the vibration caused by the propeller 
blades and the speed at which they were driven; so by throwing 
the two out of harmony, the effect is damped out. Doubtless 
similar conditions exist elsewhere and frequently are the cause 
of the entire trouble due to vibration, and by some slight change, 
throwing the apparatus or its support out of tune, ihe effect 


is removed. 





ELECTRICAL SMELTING OF TRON, 

The greater part of the efforts to apply the electrical furnace 
to the production of iron in its various forms has been in 
the direction of making special kinds of iron and steel. For 
such purposes a somewhat higher cost of production is not 
prohibitive, since the special character of the product brings a 
good price. In the clectric furnace the treatment can be 
brought so thoroughly under control that any special character 
or quality of product is more surely produced. And at a time 
when steel capable of use under extraordinarily severe conditions 
is demanded, such, for example, as cutting metal while the 
tool is red hot, the commercial application of a method of pro- 
duction which, under present conditions, is somewhat expensive 
has been possible. Recognizing this condition, electro-metal- 
lurgists have been largely content to supply the present  re- 
quirements, and to leave to a later day the development of an 
electric furnace for smelting the ore. 

Not all investigators have, however, been content with the 
most obvious application of the electric furnace to the metallurgy 
of iron, as some have sought to use it for the reduction of 
special ores which are not profitable to treat in the usual 
blast furnace. Others again have sought to devise a plan by 
which the energy of waterfalls might be utilized, in places 
where fuel is expensive, and thus start an iron industry in 
countries where lack of coal at present prohibits it; such, for 
example, as Sweden and Italy, where attempts have been made to 
reduce iron ore in electric furnaces; and also in Canada, where 
some rather elaborate experiments were carried out not long 
since. It is certain that the results of these experiments, which 
have been made public, seem to be favorable to the processes, 
but they have been generally considered rather too optimistic. 
It has been shown that iron can be produced from the ore in 
an electric furnace, which no one disputes, but the conditions 
under which the various tests were conducted make it some- 
what difficult to determine accurately the cost of production 
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by each process. In each case it becomes evident that the elec- 
tric furnace can only compete with the blast furnace when the 
cost of electrical energy is much less than what it is sold for 
anywhere to-day. Hence certain of the reports of such tests 
devoted a good deal of attention to the question of power pro- 
duction, and in the Canadian reports and those of the work in 
Sweden, it was said that an electrical horse-power-year could 
he produced for $8 or $10, or even less. 

The most recent attempts to smelt iron in an electric fur- 
nace are those which have been made during the present year 
in California. After preliminary experiments at the Lewis and 
Clark Exposition, a furnace of the Heroult type was built last 
vear by HI. If. Noble, in California, to determine whether it 
was commercially practicable to apply electric smelting for the 
production of iron from the California ores. This furnace 
was somewhat large, requiring when in full operation about 
1,500 kilowatts, the power being supplied by the Northern 
California Power Company. Tron was produced, but the output 
of the furnace was considerably less than had been expected, 
and the power-factor was low, being only seventy-three per 
cent. Moreover it was found impossible to work the furnace 
continuously at full capacity. 

The work was then taken up by Mr. G. IL. Clevenger and 
Professor D. A. Lyon, who constructed a small furnace requir- 
ing only 160 kilowatts, but the design of which was intended 
to avoid the objections of the larger furnaces. <A steel casing 
was not used, so as to keep the power-factor high; and a design 
resembling more nearly a blast furnace was adopted, with the 
expectation that this type could be run continuously, and a 
good part of the heat given off would be saved by using it 
to heat the cold charge as it moved slowly down the stack. The 
results of these experiments are given in a brief abstract else- 
where in this issue. They seem to be unexpectedly good, but 
still leave the question of the commercial value of the process 
at the present time in doubt. 

The performance of this furnace as regards power con- 
sumption does not seem to be as good as that of the larger 
Heroult furnace; for the latter, it is said, produced a ton of 
iron with an expenditure of 0.26 kilowatt-year, while the latest 
furnace required about 0.35 kilowatt-year. This figure includes, 
it should be noted, the energy required for the preliminary heat- 
ing of the furnace; and since the furnace can be run continu- 
ously for months at a time, a slightly lower energy consumption 
is to be expected. It is estimated that for a large furnace oper- 
ating without intermission, the energy required to produce a 
ton of pig iron will be about 0.31 kilowatt-year. The power- 
factor of the furnace is said to be ninety-five per cent, and by 
varying the applied voltage the heat energy developed at any 
time is under complete control. 

In the article referred to above, the author, Mr. C. F. 
Elwell, attempts to determine what will be the cost of producing 
pig iron in a furnace of the type just referred to, but large 
enough to produce fifteen tons a day. Such a furnace would 
require about 1,500 kilowatts, and the daily cost of operation 



















ne: 


this 


Heed) 


SI 


| 





Temes 


ae 





August 15, 1908 


would be $207.10. This includes everything. Electrical energy 
is charged for at $5 per ton produced, or at about the rate 
of $16 a kilowatt-year or $12 a horse-power-year. The cost of 
a ton of pig is found from these figures to be $16.14. 

At this figure of $16.14 per ton of pig, it would seem that 
the furnace can be applied successfully only under special con- 
ditions; it can not compete with the large blast furnaces. 
Moreover, the price of $16 a kilowatt-year can be secured in 
very few localities; and an addition of $4 to the cost, bringing 
it up to, say, $20 per kilowatt-year, would bring the cost of the 
pig iron to about $17.50 per ton. Another difficulty is the com- 
paratively small size of the furnace, as it produces only fifteen 
tons a day. This objection will doubtless be overcome by the 
construction of still larger furnaces, after more experience has 
heen obtained. It might be found, indeed, that there is less 
need to go to such sizes as are customary in blast-furnace work. 

On the other hand, it is urged, in favor of the electric furnace, 
that it costs little to install, is simple and easily controlled, 
repairs are not expensive, a breakdown is not fatal, and the 
quality of the output is under better control. The most impor- 
tant advantages, however, are the substitution of the energy of 
waterfalls for that of coal, in locations where fuel does not 
exist, and the ability to smelt ores which are valueless for 
blast furnaces. From what has already been done it does not 
seem to have been shown that the electric furnace can enter 
immediately into competition with the blast furnace, but it 
must not be overlooked that the price of fuel is constantly 
rising, and the work of adapting the electric furnace to smelting 
iron ores has only been begun. Although the process may not 


he commercial to-day, it is well worth further study. 





TELEGRAPH STATISTICS. 

Telegraph statistics for various countries are made public 
from time to time, but it is not often that a compilation showing 
conditions in the various countries at one time is possible. Such 
a compilation has, however, been made by the German Govern- 
ment. The figures which it shows are interesting, not only as 
indicating the enormous use of this means of communication, 
hut as showing the differences existing in telegraph conditions 
among the several countries. The most striking figures are 
those for this country, Germany, the United Kingdom and 
France. We lead in‘the extent of our telegraph lines, but only 
come second in their use, due no doubt to the difference in rates 
existing here and abroad. In England, for example, there are 
about 94,000,000 messages annually, while we send only 65,- 
500,000. France comes next to us with 58,000,000, with Ger- 
many close behind with 52,500,000. The income from the use 
of the telegraph in this country is estimated at $27,985,000, as 
against $15,247,000 in the United Kingdom. Thus, although 
fewer messages are sent in this country, the considerably higher 
average rate, due, of course, not only to the higher rate for 


similar service, as compared with other countries, but to the 
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greater distances over which messages are sent, brings the total 
expenditures for messages above that for other countries. Thus 
the average rate in England is sixteen cents for a message, while 
in this country it is forty-two cents. In Germany the rate is 
lower even than in England, being only fifteen cents, and it is 
still lower in France, where it is twelve cents. The total receipts 
of the telegraph service in Germany are $8,299,000, and in 
France, $7,534,000. In the three foreign countries considered 
the service is rendered by the governments, and in this country 


alone is it given by private companies. 





ELECTRICALLY PROPELLED FERRY BOATS. 

Some years ago we suggested that a very acceptable applica- 
tion of the electrical drive might be on the many ferry boats 
which furnish transportation between the island of Manhattan 
and the neighboring cities. The idea was to install storage bat- 
teries of suitable capacity on the boats, and to charge these 
fully during periods of rest and as much as possible in the inter- 
vals between trips. The service would possibly be rather hard 
on the batteries, as the idle periods are short and most of the 
time is spent in making the runs; but when all of the suburban 
traffic, as well as that within the city itself, is transported elec- 
trically, it seems as though the connecting link above water 
should be operated in the same way. For the service through 
the many tunnels now in operation or under construction be- 
neath the two rivers flowing on either side of the island, no other 
system of propulsion was contemplated. However, no movement 
has yet been made in this direction toward converting the ferry 
boats—indeed, the tendency seems to be to abandon the ferries 
at New York, and depend entirely upon the tunnels and bridges. 
The scheme has, however, been adopted in Germany, where 
an electrically propelled ferry boat has been fitted up for service 
on the route between Godesberg and Niederdollendorf. This 
boat will carry about 650 passengers. Further details of the 
service are not at hand; but it is to be presumed that it will not 
be as severe as would be the case at New York. Thus again 
have our German friends become the pioneers in an interesting 


electrical adaptation. 





AN ELECTRIC MOTH-TRAP. 

According to dispatches which have been noticed in several 
daily papers, the municipal authorities of Zittau, in the province 
of Saxony, Germany, have made capital use of electric search- 
lights in reducing the damage created by a pest of nun moths 
which have been ravaging the trees of the valley of their foliage, 
threatening some of the more densely planted sections with 
destruction. The scheme apparently is to use a large induced- 
draft fan in connection with a high-power are and reflector. 
The moths are attracted along the beam of light and, getting 
in proximity to the reflector, are drawn by the suction of the 
fan into a chamber and destroyed. It is stated that on the first 


night no less than three tons of moths were caught. 





236 


THE TEST-METER METHOD OF TEST- 
ING SERVICE METERS -II. 


BY JOSEPH B. BAKER. 


THE MOWBRAY TEST METER—FIRST FORM 
—OBJECTS OF DESIGN. 

W. J. Mowbray, in a paper entitled 
“The Testing of Meters on Consumers’ 
Premises by Means of a Specially Con- 
structed Watt-Hour Meter,” read before 
the 1902 convention of the Association 
of Edison Illuminating Companies, de- 
scribed a form of portable test meter? 
of the commutator type, in the construc- 
tion of which it was sought to eliminate 
the defective features of existing forms 
of this apparatus that were mentioned in 
the preceding article. This form of test 
meter consisted of a standard test-record- 
ing wattmeter with the register removed, 
and with several simple modifications de- 
signed to facilitate the connecting and 
manipulating of the apparatus and to 
eliminate the sources of error already men- 
tioned to which the ordinary integrating 
wattmeter is liable when used as a port- 
able test meter. 

SPECIAL HIGH-TORQUE FIELD-WINDING. 

The principal feature of the Mowbray 
test meter, which is shown in the accom- 
panying views, Figs. 1 and 2, is a com- 
posite field-winding made by adding a 
second pair of field coils to the existing 
fields of the meter as received from the 
manufacturer. The object of this com- 
posite field is to eliminate the first-men- 
tioned source of error by enabling the 
torque of the test meter to be increased 
for a given load constituting a light load 
on the meter under test. 

In a recent communication to the writer 
Mr. Mowbray makes the following state- 
ment: 

“Hearing of the above method [of test- 
ing by the use of a portable standard 
meter], and recognizing the disadvantages 
just cited, I conceived the idea that a 
test meter with a plurality of field-wind- 
ings would eliminate the light-load error 
in testing. For example, if a test meter 
were constructed with a ten-ampere wind- 
ing and also a one-ampere winding, and 
used to check a consumer’s meter of ten- 
ampere capacity, on full load the ten- 
ampere fields of both would be connected 
in series and an accurate full-load test 
would be obtained—the same as by the 
original method. However, on light load 
—one ampere—we would make connec- 
tions with the one-ampere field of the 
test meter, and the latter would run at 

1 See the following references in the Electrical World 
“Tree cuuited “The Testing of Recording Watt- 
meters on the Consumer’s Premises by Means of a 
Specially Constructed Portable Test Meter,” by W. J. 
Mowbray, page 475. Editorial entitled “‘Testing of Re- 
cording Wattmeters on Consumer’s Premises,’ page 
470, March 21, 1908. 


Letter to the Editor by W. J. Mowbray, headed 
“*Meter Testing,” page 527, March 28, 1903. 
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full torque, speed and accuracy; and 
would, if the consumer’s meter happened 
to be correct, make ten revolutions while 
the consumer’s meter made one revolu- 
tion. Thus the error on light-load tests 
was eliminated. 

“It was found possible to make not 
merely a one and ten-ampere test meter, 

















Fic. 1.—Mownsray TrEst METER. 


but a one, four, sixteen and eighty-ampere 
meter, and it was obvious that such a 
meter would suffice to test all sizes of 
consumers’ meters, from three to 150 am- 
peres’ capacity, especially as it was wound 


























Fic. 2.—Mowsray Test METER. 


to give a very high torque, enabling each 
winding to be used with accuracy from 
one-half to one and one-half rated load. 
The old method of comparing the revolu- 
tions by sighting from one dise to the 
other evidently could not be used, as con- 


> 


sumers’ meters run in sizes such as three, 
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three and one-half, five, seven and one- 
half, ten, fifteen, twenty-five, seventy-five, 
100, 150, ete., and would not all run at 
the disc speeds given by the one, four, 
sixteen and eighty connections of the test 
meter. For this reason the method of 
comparison by two stop-watches, in the 
hands of two men, was temporarily used.” 

This feature may be illustrated by a 
concrete example. In the ten-ampere size 
of the test meter, which is initially a regu- 
lar ten-ampere, 115-volt, two-wire test- 
recording wattmeter, the additional field- 
winding, placed outside the original ten- 
ampere fields, consists of a pair of coils 
wound with No. 20 B. & S. wire, giving 
the same number of ampere-turns for a 
current of one ampere as are given by 
the regular fields for a current of ten 
amperes. By connecting up this composite 
field-winding in various ways, three dif- 
ferent field strengths—or “scales,” as they 
have been termed in analogy to the 
various scales of an indicating ammeter, 
for example—giving correspondingly dif- 
ferent torques for the same load through 
the meter, are obtained as follows: 

A one-ampere scale, obtained by con- 
necting the one-ampere field-coils in series. 

A two-ampere scale, obtained by con- 
necting the one-ampere field-coils in mul- 
tiple. 

A ten-ampere scale, obtained by con- 
necting the ten-ampere field-coils in series. 

The different field strengths, or “scales,” 
obtained in this way constitute an im- 
portant feature of the test meter. As in 
an (indicating) ammeter, a choice of 
several scales facilitates the obtaining of 
accurate indications on different loads, so 
in the recording wattmeter, equipped as 
described with means of obtaining differ- 
ent torques for a given load, accuracy of 
integration of the power passing through 
the meter is facilitated by the ability to 
make a light load give a strong torque, 
thus minimizing the effect of variation in 
friction or vibration. By always connect- 
ing the test load through a suitable scale 
or field of the test meter, the latter is 
full-load conditions of 
torque and accuracy, even for light load 
on the meter under test—never at an or- 
dinary low torque which would admit 


always run at 


errors due to friction. 

The test meter is, in fact, an apparatus 
of the rotating-wattmeter type especially 
designed to secure positiveness of opera- 
tion on small loads, and thereby accuracy 
of integration of such loads, at the sacri- 
fice of mere motor efficiency ; the excessive 
energy required to give the abnormal posi- 
tiveness consumed in each of the very 


small number of test meters that might be 
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in use on the central station system at a 
given time being of negligible importance 
compared with the object in view. 

Returning to our concrete example: It 
is generally known that the accuracy of the 
Thomson meter is practically independent 
of ordinary changes in friction and vibra- 
tion on loads exceeding one-half its rated 
capacity, and that it will carry twenty- 
five per cent overload for a considerable 
time without introducing serious errors 
due to heating. In other words, that por- 
tion of its accuracy curve from fifty to 125 
per cent of its rated capacity is very nearly 
a straight line. 

RAPID WARMING UP OF POTENTIAL 
CIRCUIT. 

Another advantage of the direct-current 
test meter as compared with an ordinary 
standardized meter used for testing pur- 
poses, and logically to be referred to in 
connection with the composite field con- 
struction, is the facility provided for rapid 
warming up of the potential circuit to 
normal running temperature, thereby 
avoiding the second-mentioned source of 
error. The potential circuit of the ordi- 
nary direct-current meter, consisting of 
armature and resistance in series, must be 
connected to the supply mains for at least 
fifteen minutes in order to attain normal 
temperature and therefore normal resist- 
ance under running conditions. In the 
test meter provision is made for rapid 
warming up by having two potential cir- 
“scales,” for 115 volts and 230 
The 115-volt poten- 
standard 


cuits, or 
volts, respectively. 
tial circuit consists of the 
ten-ampere, 115-volt, two-wire meter arma- 
ture. in series with an ordinary adjust- 
able shunt having 1,200 turns and ap- 
proximately 450 ohms resistance. The 
230-volt potential circuit consists of this 
armature and shunt in series with a_re- 
sistance card of resistance at normal work- 
ing temperature equal to that of the 
armature and shunt. This extra card is 
wound with tinned iron and German-silver 
wire in the proportion of seventy-six and 
one-half per cent of the former to twenty- 
three and one-half per cent of the latter, 
the proportion used regularly by meter 
manufacturers in order to get a poten- 
tial circuit having a temperature coeffi- 
cient equal to that of the metal of which 
the meter dise is composed. By connect- 
ing the 230-volt scale to the 230-volt 
mains, a period of only one and one-half 
minutes is required to bring the resistance 
of the circuit up to normal running value ; 
or if this double voltage is not available 
the same object may be attained by con- 
necting the two potential scales, in paral- 
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lel, to the 115-volt mains. By this means 
the inspector can get his test meter into 
accurate running condition with entire 
avoidance of error due to “cold potential 
circuit,” with minimum loss of time. 

The inductance of these potential cir- 
cuits is stated by the inventor to be suffi- 
cient to introduce some error, requiring 
to be compensated for, when the test meter 
is to be used on alternating-current loads. 

The connecting of the test meter on the 
correct polarity, to avoid the third source 
of error, is of considerable importance 
owing to the existence in the test meter, 
as in other forms of direct-current motor 
meters, of a flux composed of (a) the 
compensating coil flux, and (b) the stray 
field from the braking magnets, which 
exist notwithstanding the care taken in 
the factory to equip the meter with mag- 
nets of equal strength, symmetrically dis- 
posed. 

The correct poling of the compensating 
coil of a meter, ¢.e., the way it is poled 
when sent out from the factory, is that 
poling which gives a flux through the 
armature in the same direction as the 
stray field from the system of magnets, 
thereby producing a stronger tendency for 
the meter to creep than when the com- 
pensating coil’s flux is opposed to the mag- 
nets’ stray field. The correct poling of 
every meter is therefore that which gives 
the greater tendency to creep. In the com- 
munication already referred to Mr. Mow- 
bray states that in the operation of cali- 
brating his test meter an abnormally large 
current is passed through the fields, 
thereby distorting the distribution of flux 
from the braking magnets and making 
component (b) of the no-load flux abnor- 
mally large, so as to give the test meter 
a very decided “polarity,” which should be 
followed at all times in connecting up the 
test meter. 

The correct poling of the test meter is 
most readily determined during the heat- 
ing up of the potential circuit by touching 
the potential leads to the source of poten- 
tial first one way and then reversed. As the 
potential circuit during the heating is on 
double voltage, the current in the arma- 
ture and compensating coil is twice as 
strong as under normal running, hence 
the difference in rate of creep on reversing 
the potential leads at the source of poten- 
tial will be very great: so that the opera- 
tion of determining the correct poling of 
the potential circuit takes only a few mo- 
ments. After the heating is done, and as 
the load is being connected through the 
fields, it is only necessary to connect the 
load so that the test meter rotates in the 
forward direction to be assured that its 
polarity is correct. 

Prior to this method of determining the 
correct polarity of the test meter, an ordi- 


nary electrolytic “pole tester” was used. 
Its use was superseded by the above 
method, not only on account of its trouble- 
some operation and liability to cause short- 
circuits, but mainly because in case the 
no-load flux of the test meter became re- 
versed, its use insured that the meter was 
always connected on the wrong polarity. 
For example, it sometimes happens that a 
careless tester will momentarily connect 
a heavy load to a low-value field-winding, 
and if the current happens to be in the 
wrong direction it will reverse the polarity 
of the test meter. The indication of the 
“pole tester” would give the wrong poling 
of the test meter; whereas the mere re- 
versal of the connections to the test meter, 
after such accidental reverse overload, 
would insure that the compensating coil’s 
flux and the stray field from the magnets 
were in the same direction. 

Another plan to indicate the polarity 
(now also superseded) was to mount a 
small compass near the field coils and 
follow its indications by poling the meter 
so. that the S end of the needle pointed 
to the coils. This device was open to the 
same objection as the “pole tester,” and it 
also had a fault of its own, viz., that if the 
needle happened to be caught in a certain 
position when the current was applied to 
the fields it would be reversed. 

(To be continued.) 
a> 


An Electric Moth-Trap. 


The Saxony authorities have discovered 





what would seem to be an excellent way 
to put an end to the caterpillar plague 
which is having such a disastrous effect on 
the local forests. They have discovered a 
method to catch the brown nun moths 
that lav the eggs from which the cater- 
pillars come in enormous quantities. 
They make use of what they call the 
electric light trap. This consists of two 
large and powerful reflectors placed over 
a deep receptacle and powerful exhaust 
fans. The whole has been erected on top 
of the municipal electric plant at Zittau. 
At night two great streams of light are 
thrown from the reflectors on the wooded 
mountain sides half a mile distant. 

The results have been astonishing. The 
moths, drawn by the brilliancy, come 
fluttering in thousands along the broad 
rays of light. When they get to a certain 
distance from the reflectors the exhaust 
fans take up their work and with powerful 
currents of air swirl them down into the 
receptacle. On the first night no less than 
three tons of moths were caught. It has 
heen decided to build another trap on the 
Rathaus Tower, and the fight with the 
moths will be continued. 

The forests of central Europe have, 
from time to time, been ravaged by raids 
of moths from Russia, whose larve de- 
nude the trees of their foliage. The 
splendid pines of the Lausitz Mountains 
are this year threatened with destruction. 
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The Reduction of Iron Ores 
by Electricity. 

A discussion is given in the issue of 
July 18 of Klectricity, 
Power and Gas, San Francisco, by C.F. 
Elwell of the attempts to reduce iron ore 


the Journal of 


in an electric furnace which have been 
made recently in) California. After a 
brief historical introduction the author 


takes up the California work. This was 
instigated by experiments made by Dr. 
David "TP. United States 


Government at the time of the Lewis and 


Day for the 
Clark Exposition, Portland. A) furnace 
of the Héroult type was constructed, con- 
trolled by varving the voltage. This con- 
trol was found to be satisfactory, but no 
quantitative results were obtained. After 
Dr. Day's return to Washington the work 
was taken up by G. HL. Clevenger, of Le- 
land Stanford, Jr. University, In July, 
1907, HL. HL. Noble, of the Northern Cali- 
fornia Power Company, looking for a mar- 
ket for some of the power developed by 
his company, retained Dr. Héroult to de- 
sign and build a furnace for smelting iron 
ore of the Shasta Tron Company. A 
1.500-kilowatt, three-phase furnace was 
built and put into operation. — It con- 
sisted of a shell thirteen feet 
and five feet six inches wide, lined with 


steel long 


brick. Three electrodes were suspended 
above it, on a plan similar to that adopted 
at the Soo. The bottom was of carbon, 
and formed the neutral point of the three- 
phase star connection of the furnace. It 
was confidently expected that this furnace 
would produce twenty-four tons of iron a 
day. However, the largest production was 
only eleven tons a day, and it was found 
impossible to run the furnace for any 
length of time. The electrodes were ex- 
posed to the air and were consumed rapid- 
ly, and due to the open construction of the 
furnace the heat was unbearable, so that 
The thermal effi- 


ciency of the furnace was good, as but 


men refused to work. 


0.26 kilowatt-vear was required per ton; 
hut the furnace would not produce 
enough iron at that figure to make it pay, 
one reason being the low power-factor, 
which is seventy-three per cent, and an- 
other the inability to keep full power on 
the furnace all the time. In January of 
this year Mr. Clevenger, co-operating 
with Professor D, A. Lyon, constructed a 
160-kilowatt, single-phase furnace. The 
stack is of concrete, twenty-nine feet high. 
The clectrodes are fixed in the walls of 
the crucible, and a variable-voltage trans- 
former is used to keep full power on the 
The charging is 


furnace at all times. 


done from the top, so that the long column 
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of charge is effectually preheated before 
it reaches the zone of fusion between the 
electrodes. The latter are twenty-four 
inches apart. The crucible is lined with 


fire-brick, and water-cooled. The metal 
tap hole is a water-cooled casting, but the 

Current. is 
160-kilowatt, 


transformer, 


slag tap hole is not cooled. 
supplied by means of a 
variable-voltage supplying 
from sixteen to ninety-six volts, in twenty 
steps. The highest potential is used at 
starting. When running normally, the 
Voliage is about thirty-five, and the cur- 
rent 1,000 amperes. Up to the present 
time, six runs have been made, varying 
in length from ninety to two hundred 
and seventy-nine hours. The lowest fig- 
ure for a run was 0.55 kilowatt-vyear per 
ton of pig. This includes the preheating 
of the crucible before any charge is put 
into if. This preheating of the crucible 
takes current for about twenty-four hours 
This 


charge will become insignificant ina fur- 


before smelting is commenced. 


nace which will run for three or. six 


months without being shut down. Plans 
are now being drawn for a 1,500-kilowatt 
furnace similar to the one just described, 
This, however, will use three-phase cur- 
rent. The author then discusses some of 
the problems presented in designing an 
The rate of 


heat production necessary to maintain a 


electric smelting furnace. 
given temperature in the furnace depends 
upon the thickness and the conductivity 
of the 
which 


walls. An analysis of furnaces 
to this time 


shows a fair uniformity, which may be 


have been built) up 


stated to be from seven to fifteen kilo- 


watts per cubic foot of crucible. Some- 
times it is difficult to determine just what 
constitutes the crucible. The lining must 
he adapted to the character of the ore, a 
basic brick being used with basic slag. 
The brick must be efficiently cooled, or it 
will not last for any length of time. Care 
must be taken in the arrangement of the 
water jackets, or electrical difficulties will 
be met. The bricks at high temperatures 
become good conductors of electricity. 
The power-factor of the 160-kilowatt 
furnace just described was ninety-five per 
cent. A good deal, however, depends upon 
the layout of the bus-bars carrying the 
large currents to the furnace. There is 
difficulty in securing electrodes which will 
stand the service. Those giving the most 
satisfaction have been manufactured by 
the Héroult process. They are usually 
sixteen inches square and six feet long. 
An electric furnace can compete success- 
fully with a blast furnace only where 
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water power is cheap and coal dear. As- 
suming a heating efficiency of twenty-five 
per cent for fuel, and seventy-five per cent 
for electric heating, then electricity is 
cheaper than coal only when one ton of 
coal costs more than half the cost of an 
The 


estimates that the running cost of a 1,500- 


electric horse-power-year. author 
kilowatt furnace, producing fifteen tons 
a day, would be $204.60, or $13.64 per 
ton. Allowing $2.50 for incidentals 
brings the total cost to $16.14. The cost 
of energy is estimated at $5 for each ton 
produced. The consumption allowed. for 
is 0.31 kilowatt-vear per ton. ‘The method 
of operating the furnace consists of first 
filling it to the top with previously heated 
coke, which is a conductor. By applying 
a low voltage the temperature can be 
gradually increased. After twelve hours 
the first charge is fed in, consisting_ of 
iron ore, lime and andesite. This is put 
in at the rate of a shovelful every four 
minutes, and after it is all in the regular 
charge is commenced. Tt may consist of 
1,000 pounds of iron ore, 253 pounds of 
charcoal, 100°) pounds of lime and 160 
pounds of andesite, which is fed in rapidly 
at first, so as to get a column of charge in 
After four hours the furnace 
is tapped and a part of the iron drawn off. 
A proper amount of slag is maintained by 


the stack. 


drawing off occasionally from the slag tap 
hole. The advantages given for this type 
of furnace are the original small cost of 
the furnace and the absence of bulky and 
costly charging machinery, the small ex- 
pense involved through breakdowns, the 
small cost of repairs and the ease with 
which they may be made, the loss due 
to wrong composition of charge is reduced 
to a minimum, the quality of iron is much 
better, high-sulphur ore can be converted 
into low-sulphur pig, there is no danger 
of the formation of eyanides due to the 
presence of nitrogen, and the silicon in 
the iron may be varied as required. It is 
said that ore containing as much as one 
and one-half per cent of sulphur can be 
reduced successfully in the electric fur- 
nace. 

— 
Street Railways in England. 
2,394 
ways in England, an increase of 1,330 
In_ that 
period the capital expenditure per single 
mile of track has increased from £10,469 
to £16,648, while the ratio of expenditure 





There are miles of street rail- 


miles in the past ten years. 


to receipts has decreased from 76.93 per 
cent to 62.14 per cent, and the average 
fare per passenger from 1.23d. to 1.1d. 
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COPPER PRODUCTION IN 1907. 


ADVANCE STATEMENT BY UNITED STATES 
GEOLOGICAL SURVEY, 





The smelter production of copper in the 
United States in 1907, according to L. C. 
Graton, of the United States Geological 
Survey, was 868,996,491 pounds. From 
the record figures of 1906 this is a de- 
crease of 48,809,191 pounds, or 5.6 per 
cent, the largest actual decrease ever re- 
corded and the largest relative  de- 
crease since the American copper industry 
became important. ‘This is the first time 
since 1901 that the annual production has 
heen smaller than that of the preceding 
year, and the first time since 1872 that it 
has been smaller than that of the second 
year preceding. 

The total given above is made up of 
the fine copper content of blister pro- 
duced and of the smelter output of ingot 
Michigan. Of 
10,075,018 


and anode copper from 
this quantity, approximately 
pounds in blister were produced in foreign 
smelters from domestic materials export- 
ed. In addition to the domestic materials 
handled, smelters in this country turned 
out as blister 64,145,648 pounds from for- 


eign ore, concentrates and matte. Domes- 


tic blister containing 42,350,963 pounds 
was exported unrefined, while blister from 
foreign sources containing approximately 
183,530,132 pounds fine copper was im- 
ported for refining in this country. 

The greatest decreases in smelter out- 
put are shown by the returns from the 
three states that rank highest. Montana’s 
production, which was 294,701,252 pounds 
in 1906, was but 224,263,789 pounds in 
1907, and the state vielded first place to 
its rival, Arizona, whose production, how- 
ever, showed a decrease of nearly 6,000,- 
000 pounds, from 262,566,105 pounds in 
1906 to 256,778,137 
Michigan still holds third place, with its 


229 695,730 


pounds in 1907. 


production decreased from 
pounds in 1906 to 219,131,503 pounds in 
1907. Decreased production is also shown 
by the returns Alaska, Oregon, 
Washington and North Carolina. 

Many of the other copper-producing 
The out- 


from 


states showed substantial gains. 
put of Utah, the fourth state in point of 
production, was nearly 16,000,000 pounds 
in excess of that of 1906—66,418,370 
in 1907 as against 50,329,119 
pounds in the preceding year. The pro- 
duction of California increased from 
28,153,202 pounds in 1906 to 33,696,602 
pounds in 1907; that of Colorado from 
7,427,253 pounds in 1906 to 13,998,496 
pounds in 1907; that of New Mexico from 


pounds 
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7,099,842 pounds in 1906 to 10,140,140 
pounds in 1907, and that of Idaho from 
8,578,046 pounds in 1906 to 9,707,299 
pounds in 1907. Nevada and Vermont 
also showed productive gains. 


REFINED COPPER. 

The production in 1907 of refined new 
copper of domestic origin was 784,27 1,- 
127 pounds, a decrease of 103,410,960 
pounds, or 13.2 per cent, from the pro- 
duction of 1906, 


fined copper (exclusive of domestic serap, 


The total output of re- 


ete.) by domestic refineries in 1907 was 
1,032,516, 24% 


this production of refined copper 25,129,- 


pounds. In addition to 
G17 pounds were recovered during the 
vear by the regular copper-refining com- 
panies of the country from domestic scrap, 
drosses, etc, and returns from practically 
all the known refiners of secondary ma- 
terials indicate that) 35,355,966 pounds 
additional were turned out by them as 
casting copper and in alloys. The copper 
produced from secondary sources in 190% 
was therefore somewhat in excess of 60,- 
000,000 pounds, or more than 7.5 per 
cent of the vear’s production of refined 
new copper. 


STOCKS. 


Returns from all the Lake and electro-, 


lytic refiners are practically complete and 
show the following stocks of refined cop- 
per on hand at the beginning and end of 
the year: 





Pounds. 
Af) A il ag) oe 125,745,796 
SRORINUAEUN VR oO RUN E e ciao sca a eee os 46,497,181 
Increase during 1907... 79,248,615 


Undelivered sales are almost entirely 
excluded from these figures, and stocks 
carried by consumers and brokers have 
not been estimated. In addition to these 
stocks of refined copper there were at the 
smelters, in transit to the refineries, and 
at the refineries blister copper and ma- 
terial in process of refining to the amount 
of 135,310,239 
1907, and 175,254,659 pounds on January 
1, 1908. 


pounds on January 1, 


CONSUMPTION. 

The apparent consumption of refined 
new copper in the United States in 1907 
was about 485,000,000 pounds, as com- 
pared with 685,000,000 pounds in 1906, 
and it is probable that in addition most or 
all of the 60,000,000 pounds of reworked 
copper was consumed. 

The figures given above are compiled 
by Mr. Graton from the exact records of 
all but one known producing company. A 
comprehensive report on the copper in- 
dustry in 1907 is in preparation and will 
be published by the Geological Survey as 


an advé ice chapter from “Mineral. Re- 
sources of the United States, Calendar 
Year 1907.” 
herewith presented is made in advance to 


The preliminary statement 


meet a demand for official figures at the 

earliest possible date, covering the two 

most important statistical features of the 
industry—production and consumption. 

So far as is known at present, no revision 

of the figures will be necessary, but the 

right is reserved to make in the complete 
report any slight reapportionment that 
final analysis of the figures may require. 

@- --— 

The Arkansas Association of 
Public Utilities Operators. 
The first 

Arkansas Association of Public Utilities 

Little Rock, 


This asso- 





annual convention of the 
Operators will be held at 
Ark., September 17 and 18, 
clation was formed at Little Rock, July 
17 and 18. 


tion is the mutual benefit of the members 


The purpose of the organiza- 


and the advancement and development of 
public service corporations in Arkansas. 
The membership of the association has 
heen classified as follows: Class A] mem- 
bers are operators and executive officials 
Only this 
class of member has a voice in the execu- 
Class B 


ix composed of salesmen representing sup- 


of public service corporations. 
tive business of the association. 
ply and jobbing companies selling to the 


Class © 
is composed of honorary members who, 


vas, electric and water utilities. 


while they may not be directly identified 
with a public utility corporation, take an 
interest in such concerns. 

The following officers have been elected : 

President, D. A. Hegarty, general man- 
ager of the Little Rock Railway and Elee- 
tric Company. 

First vice-president, G. B. Harpole, 
general manager of the Batesville Water 
and Light Company. 

Second vice-president, W. H. Walkut, 
Searcy Electric Light Company. 

Third vice-president, J. M. Hewett, 
president of the Marianna Lighting Com- 
pany. 

Secretary, J. KE. Cowles, superintendent 
of lighting, Hot Springs Light and Rail- 
way Company. 

Treasurer, D. L. Ellis, general manager 
of the Camden Lighting and Power Com- 
pany. 

Executive committee—the 
secretary and the following: Edwin 
Hardin, superintendent of railways, Hot 
Springs Light and Railway Company; 
W. C. MacGuire, superintendent Wilson 
Water and Electric Company, Arkadel- 
phia; S. A. Stearnes, general manager 
Home Water Company, Little Rock. 


president, 
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Brooklyn Edison Company 
Dines Electrical Men. 

The annual dinner tendered by the 
Edison Electric Illuminating Company of 
Brooklyn to the electrical contractors of 
the borough of Brooklyn, New York city, 
was held on the pier at “Dreamland,” 
Coney Island, Tuesday evening, August 4. 
Two hundred guests were present. W. W. 
Freeman, vice-president and general man- 
ager of the company, was toastmaster. 
Among those who made addresses were: 
T. C. Martin, C. A. Christensen, president 
of the Independent Electrical Contractors’ 
Association of Greater New York, and 
A. S. Beach, president of the Long Island 
Klectrical Contractors’ Association. 

In his address of welcome to the con- 
tractors Mr. Freeman stated that the com- 
pany had increased its business very large- 
ly during the past year. The contracts 
held by the company for the seven months 
ended July 31 showed that 317,000 six- 
teen-candle-power lamps had been used, as 
against 298,000 during the same period in 
1907. 

A suggestion had been made concerning 
the organization of a club of the electrical 
contractors, and all those directly or in- 
directly interested in the electrical busi- 
ness, to be known as the Kilowatt Club. 
Mr. Freeman stated that at an early date 
a meeting would be called for discussing 
the formation of such an organization. 

M. S. Seelman, Jr., manager of the 
publicity department of the Edison com- 
pany, was chairman of the dinner com- 
mittee. Among those present and the con- 
cerns represented at the dinner were the 
following: 

Acme Electric Construction Company, 
Alzman Brothers, Edward F. Andrews, 
Edward J. Anthony, Gillard W. Apgar, 
F. A. Armstrong, Thomas F. Attix Elec- 
tric Engineering Company, W. F. Austin, 
C. F. Adams, H. C. Alvord, P. R. Atkin- 
son, C. A. Barton, Barrell & Treshen, 
Bateman & Miller, A. S. Beach, F. Birk, 
George Bischoff, H. W. Bishop, Frank G. 
Blanchard, Francis T. Braillard, Brook- 
lyn Electric and Construction Company, 
A. W. Brown, Brown Brothers, M. 8. & 
P. S. Brown, I. Bugg, William Banta, 
C. W. Brown, Thomas Boudreau, J. F. 
Becker, Jr.; E. W. Babcock, G. E. Brown, 
E. A. Baily, G. E. Bruen, T. Beran, A. 
D. Bablon, James D. Campbell, Carrano 
Brothers, Charles H. Clark, Lincoln C. 
Cocheu, Collier, Smith & Company, Con- 
tractors Electrical Company, Thomas H. 
Cooper, C. Cumberworth, J. J. Carboy, 
(. W. Copeland, William A. Carey, N. A. 
Cassidy, J. D. Coveney, Samuel Chase, 
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C. A. Christensen, H. E. Conklin, W. J. 
Canning, P. De Latinovics, J. C. Don- 
nelly, Jr.; H. G. Disque, S. Davies, 
Electrical Contracting and Repairing 
Comnany, Emergency Electrical Con- 
struction Company, J. H. Evans, Henry 
Fallek, Force & Sheldon, H. Fortenbach, 
John Fowler, W. W. Freeman, H. F. 
Fresse, W. T’. Fairbairn, Robert Findlay 


Manufacturing Company (E. J. Greene),. 


J. C. Forsythe, W. Ferris, A. E. Green, 
F. Gunian, W. P. Graef, C. A. Graves, 
Theodore R. Guild, J. J. Gohan, Globe 
Electric Company, Philip J. Hamm, M. 
J. Hanson, Paul Helfer, Louis. Hirten- 
stein, William Hurth, Leonard J. Huking, 
Z. M. Hyer, R. A. Haight, W. F. Hutchin- 
son, H. Hochhavsen, Fred C. Hill, R. 
Holt, J. J. Holshuh, F. E. Hall, Harding 
& Roth, Joseph Ingram, Interurban Elec- 
tric and Equipment Company, J. A. John- 
son, P. Johnson, Johnson & Sloan, George 
QO. Jenney, Louis Kallisher, L. Karan, 
Kent Grete Electrie Company, A. Klein- 
feldt, P. J. Koster, John L. Kruger, 
Kirshmer, G. L. Knight, James A. Ken- 
ney, William Keener, G. M. Kebbe, Justus 
G. Lang, A. Lang, Levine Electric Com- 
pany, Isaac Lillenstern, Thomas J. Little, 
J. J. Leddy, Edward Latham, J. W. 
Lafferty, Frederick Luckett, James Luck- 
ett, R. D. Langley, R. Manquis & Son, 
Martin Electric Company, John A. Matte- 
feld, A. J. McNamara, Mezger & Com- 
pany, Monaton Construction Company, 
Moncrief & Dean, F. M. Montignani, C. J. 
Mullin, D. Murphy, Noel A. Myers, Peter 
D. Myers, H. F. Musgrave, G. M. Mc- 
Mullin, L. E. Moffitt, A. T. Murray, T. 
C. Martin, A. O. Miller, W. J. Moore, 
R. M. Mann, Alfred Moore, E. H. Myer, 
H. C. Mathey, C. C. McIntyre, R. H. 
Mount, J. E. Muhl, W. C. Meinch, A. 
Newberger Electric Company, William 


Nicolay, Frederick Nolte, Nowak & 
Ward, William Nelson, A. B. Neill, 
Nicholas Gas Fixture Manufacturing 


Company, P. O’Rourke, Charles Piesch, 
Potbury & Wagner, Prospect Electric 
Construction Company, John Powers, I. 
D. Phillips, J. H. Porter, C. W. Price, 
Joseph M. Quigley, A. W. Reamer, Robert 
Reichard, F. J. V. Rhodes, E. J. Roeder, 
James Rooney, Charles Rosenberg, Ross 
Brothers, F. E. Richards, George W. 
Regan, C. P. Stephan, Staines, Bunn & 
Taber Company; M. S. Seelman, George 
Sabel & Son, J. G. Saltsman, N. Samuel- 
son, Schaefer Construction Company, C. 
Schweitzer & Company, O. E. Seastrand, 
Leo Skememe & Company, Sleaster- 
O’Byrne Company, A. Solberg, Charles 
A. Soper, Frederick Spring, Eugene B. 
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Stratton, J. A. Swin, J. K. Simmonds, E. 
Schaible, P. D. Sharkey, Edward Sul- 
livan, O. E. Smith, C. W. Simpkins, 
Thomas J. Spence, F. Slater, M. Tanne- 
baum, E. J. Theimer, E. F. Thomas, C. 
H. Thurling, C. F. Tuttle, W. D. Van 
Roden, W. C. Vosburg Manufacturing 
Company, C. H. Van Der Leith, George 
J. Wagner, Wall & Klein, Frederick H. 
Ward, R. J. Ward & Son, George L. War- 
ren, William Watson, George Weiderman 
Electric Company, A. T. Weigold, Jr.; 
F. Weitzstein, Chester Wells, H. F. Wal- 
cott, Charles J. Woodward, W. J. Walsh, 
J. E. Wallace, F. E. Wegner, H. H. Wells, 
J. L. Wiltse, Cecil R. Wood, W. F. Wells, 
H. P. Wood, C. E. White, Herbert S. 
Wynkoop, W. C. Ward, Roger Williams. 
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FINANCIAL REPORTS OF ELECTRICAL 
COMPANIES. 


LAKE SHORE ELECTRIC RAILWAY COMPANY. 





The report of the Lake Shore Electric 
Railway Comparry, Cleveland, Ohio, for 
June and the twelve months ended June 
30 shows June gross of $78,827; expenses 
and taxes, $43,644; interest, $25,893; 
June surplus, $9,920. This compares 
with $14,134 for the same period last 
year. Twelve months’ gross, $922,914; 
expenses and taxes, $514,670; interest, 
$305,785; twelve months’ surplus, $102,- 
459; a decrease of $25,907 over the same 
period last year. ‘ 


CHICAGO TELEPHONE COMPANY. 

The Chicago Telephone Company re- 
ports gross revenue for the six months 
ended June 30 last of $4,188,844, an in- 
crease of $7,935; total net revenue of 
$1,546,880, an increase of $298,315, and 
surplus after dividends of $540,840, an 
increase of $55,596. The report says: 

“The new ordinance rates went into ef- 
fect December 1 last. It is not possible 
to make an exact comparison between 
operations for 1907 and 1908, with refer- 
ence to the effect of the new ordinance 
which lowered rates materially, for the 
reason that operations of the company in 
the city and outside of the city were not 
kept separately for 1907. A rough ap- 
proximation of the effect of the new 
ordinance rates is that receipts of the 
telephone company from 210,000  tele- 
phones (city and country) is the same as 
for 180,000 telephones at old rate, a 
money difference of about $1,400,000 per 
annum. At the same time the average 
capital account is increased $3,340,000 in 
part payment for 31,000 additional tele- 
phone stations. Operating conditions 
have been more favorable in 1908 than 
last year in that the heavy repairs re- 
quired because of frequent storms were 
less, so that operating expenses were less.” 
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The American Street and 
Interurban Railway Asso- 
ciation Convention. 

The annual convention of the American 
Street and Interurban Railway Associa- 
tion and the affiliated associations of the 
Engineers, Claim Agents, Accountants, 
Transportation and ‘Traffic Association 
and the Manufacturers’ Association, will 
be held at Atlantic City, N. J., from 
October 12 to October 16. 

Young’s million-dollar pier has been 
the exhibit place, and a ma- 
jority of the convention meetings will also 
be held on the pier. Over 60,000 square 
feet of space for exhibit purposes is avail- 
able, and the indications point to an ex- 
hibit which will be fully as large and as 
interesting as that given in 1907. 

The committees on subjects for the 


selected as 


various associations have been actively en- 
gaged on programmes for several months, 
and interesting papers will be presented 
at the sessions of each association. 

The morning of Monday, October 12, 
will be reserved for registration purposes 
and the first meetings of the convention 
will be held on the afternoon of that day. 
The meetings will continue throughout 
the week, closing on Friday, October 16. 
The following general schedule of meeting 
days has been decided upon: 

MONDAY, OCTOBER 12. 
9.30 a. M.—12.30 p. m.—Registration 
and Badges—Claim Agents’ Association ; 
Transportation and Traffic Association. 

2.00 Pp. M—5.00 Pp. M.—Meeting of 
Claim Agents’ Association; Meeting of 
Transportation and Traffic Association. 

TUESDAY, OCTOBER 13. 

9.30 a. M.—12.30 P. 
and Badges—American Association; En- 
ginecring Association; Meeting of Claim 


M.—Registration 


Agents’ Association: Meeting of ‘Trans- 
portation and Traffic Association. 


2.00 p. M.—5.00 p. M.—Registration 
and Badges—Accountants’ Association ; 


Meeting of American Association; Meet- 

ing of Engineering Association; Meeting 

of Claim Agents’ Association. 
WEDNESDAY, OCTOBER 14. 

9.30 A. M.—12.30 p. m.—Meeting of 
Accountants’ Association; Meeting of En- 
gineering Association; Meeting of Claim 
Agents’ Association; Meeting of ‘Trans- 
portation and Traffic Association. 

2.00 p. m—5.00 Pp. mM.—Meeting of 
American Association; Meeting of Engi- 
neering Association. 


THURSDAY, OCTOBER 15. 


9.30 aA. M—12.30 p. m.—Meeting of 
Accountants’ Association; Meeting of 
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Transportation and Traffic Association ; 
Inspection of Exhibits by Engineering As- 
sociation. 

2.00 Pp. M.—d.00 Pp. M.—Meeting of 
American Association; Inspection of Ex- 
hibits by Engineering Association. 

FRIDAY, OCTOBER 16. 

9.30 A, M.—12.30 P. M.—Meeting of 
Accountants’ Association; Meeting of En- 
gineering Association. 

2.00 Pp. M.—5.00 P. M.—Meeting of 
Engineering Association. 

In addition to the above programme the 
Accountants’ Association will have a “Get 
Together” lunch and smoker on Wednes- 
day afternoon; the Claim Agents will have 
a smoker on Tuesday evening and the 
Transportation and ‘Traffic 
will have a dinner on Wednesday evening. 


Association 


Similar arrangements will probably be 
made for the American and Engineering 
associations. 

Two convention halls, located on the 
convention pier and each capable of seat- 
ing approximately 300 people, will be 
provided for the meetings of the conven 
tion. In addition, suitable meeting rooms 
are available in the Chalfonte Hotel and 
in the Traymore Hotel. 

All of the meetings of the American 
Association, the Engineering Association 
and the Transportation and Traffic As- 
sociation will be held in the meeting halls 
on the convention pier. The accountants 
will hold their two sessions on Wednesday 
at the Chalfonte Hotel, and their Thurs- 
day and Friday sessions on the convention 
The claim agents will hold all of 


pier. 

their sessions at the Traymore Hotel. 
a> 
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Advanced Degrees in Elec- 
trical Engineering, Includ- 
ing the Degree of Doctor of 
Engineering, at the Massa- 
chusetts Institute of Tech- 
nology. 

The demand for 
more extended and a deeper training in 
electrical engineering theory than can be 
obtained in an undergraduate engineering 
course has led the Massachusetts Institute 
of Technology to emphasize its graduate 


young men with a 


courses. 
either to the degree of Master of Science, 
for young men who propose to spend one 
year in advanced study of electrical en- 
gineering, or to the degree of Doctor of 
Philosophy or Doctor of Engineering, for 
young men who propose to spend longer 
periods in their advanced study and re- 
search. The degrees of Master of Science 
and Doctor of Engineering are particu- 


These graduate courses lead 
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larly applicable to students following elec- 
trical engineering studies, and lectures, 
seminars, and other advanced instruction 
for students who are candidates for the 
doctor’s degree will be well under way in 
the electrical engineering department dur- 
ing the next school year. In addition to 
students who will follow the course lead- 
ing to the degree of Master of Science, 
candidates who will follow the work lead- 
ing to the degree of Doctor of Engineer- 
ing have already arranged to begin this 
work next fall at the institute. The ad- 
vanced work leading to the doctor’s degree 
may follow in its major part either the 
lines outlined by Professor Jackson’s lec- 
tures on the organization and administra- 
tion of public service companies, or by 
Professor Clifford’s advanced course on 
alternating currents, as the individual 
student may choose, and it is expected to 
be accompanied by such other work as may 
be chosen by the individual student (sub- 
ject to faculty approval) from other de- 
partments of science and engineering. It 
is believed by the faculty of the Massa- 
chusetts Institute of Technology that 
engineering students of particular ability 
can well afford to spend from one to three 
years of special advanced study under 
competent instructors along the lines of 
engineering theory and practice, and that 
such students will profit largely from the 
results of such study. Indeed, this seems 
to be proved by the experience of numbers 
of engineering students who have gone 
through courses of advanced study in en- 
gineering or scientific schools either in 
this country or abroad. The schools of 
foreign countries were doubtless formerly 
in advance of the American schools, for 
the purpose of advanced study in engi- 
neering and applied science, but it is be- 
lieved that this condition no longer pre- 
vails. The advanced courses in electrical 
engineering at the Massachusetts Insti- 
tute of Technology are planned particu- 
larly with a view to meeting the needs of 
such students as have hitherto found it 
necessary to go to foreign countries for 
advanced engineering instruction. 
—_—-@—-_ —_- 
Electrical Supplies for the 
Navy Department. 


The Bureau of Supplies and Accounts, 
Washington, D. C., will open bids on 
September 8 for the following electrical 
material: Six primary condensers, mis- 


cellaneous insulators, 600 Leyden jars, 
250 condenser plates, 20,000 feet phos- 
phor-bronze wire, for delivery at Mare 


Island, Cal. 
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Coal-Mining Reports. 
Indiana continues to rank sixth among 
the coal-producing states of the Union, 
1907 it 


bama for fifth place. 


and in was a close rival of Ala- 

The total coal production of the state 
in 1907 was 13,985,713 short tons, having 
a spot value of $15,114,500, an increase 
over the production of the preceding year 
of 1,893,153 short tons, or 15.66 per cent, 
in quantity, and of $1,998,039, or 15.25 
per cent, in value. The growth of the 
industry in’ the last 
shown by the statistics published by the 


three decades, as 
United States Geological Survey, has been 
remarkable. The production of coal in 
the state in S70, reported by the census 
for that year, was 437,870 short tons: in 
1454327 1s90 it 


: tons; in 
3,000,%0% In the clos- 


ISSO it was 


amounted to tons. 
ing vear of the last century the produc- 
tion had nearly doubled again, amounting 
to GASHO86 short tons, and this output 
was once more nearly doubled by the ton- 
nage of 1907, 

The output 
1907—10,753,124 short 
spot value of $11,405,038—was the largest 
in the history of the state, being nearly 
three times that of 1897 and nearly double 
that of 1901. 

In a preliminary statement given to 


of coal in’ Kentucky in 


tons, having a 


the press by the United States Geological 
Survey early in February it was estimated 
that the coal production of Kentucky for 


1907 had increased about 10 per cent over 


that of 1906. The complete statistics for 
the state, as reported to the Survey, show 
a gain in production of 1,099477. short 
tons, or 11.39 per cent, in quantity, and 
$1,595,100, or 16.26 per cent, in value. 
The increase would probably have been 
considerably greater, in spite of the finan- 
cial flurry marking the closing months of 
the year, had not the abnormally high tem- 
peratures that prevailed during Novem- 
her and December lessened the usual de- 
mand for coal for local consumption. 

The total production of coal in North 
Dakota in 1907 was 347,760 short tons, 
having a spot value of $560,199—a gain 
over the output in the preceding year of 
42,071 short tons, or 13.76 per cent, in 
quantity, and of $108,617, or 24.11 
cent, in value. 

The lignite mines of the state gave em- 


per 


ployment in 1907 to 562 men, who worked 
for an average of 223 days, as compared 


488 men, who worked for an aver- 
The average 
production per man decreased from 626.4 
tons in 1906 to 619 tons in 1907, while 
the daily production for each employé de- 


with 
age of 209 days, in 1906. 
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creased from three tons in 1906 to 2.78 
1907. 


machines in 


tons in The number of mining 
increased from nine in 


1906 and to twelve in 


use 
1905 to eleven in 
1907, while the machine-mined product, 
which decreased from 97,789 tons in 1905 
to 97,035 tons in 1906, increased to 136,- 
700 tons in 1907. 
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Oppose Funding Plan. 
Dissatisfaction among the bondholders 
of the Hudson River Electric Power Com- 





pany over the plan announced by the com- 
pany recently providing for funding of 
the coupons for a period of four years, 
has resulted in the formation of a com- 
mittee to protect the interests of the bond- 
The offer of the company to 


give, in exchange for the coupons, five 


holders. 


per cent notes secured by the coupons 
themselves, in addition to a ten per cent 
stock bonus, is not liked by many of the 
bondholders. 

Recently Hugene L. Ashley, president 
of the company, in a circular to. stock- 
holders requesting them to consent to the 
funding scheme, stated that there had 
heen a substantial increase in gross and 
net earnings of the controlled 
companies, until the last quarter of last 


several 


year, when the falling off then made it 
impossible for the company to meet its 
interest charges. In addition to the de- 
cline in earnings, he said, the company 
had a floating debt of $600,000, which it 
had been unable to retire by the sale of 
bonds. At that time a large majority of 
the bondholders assented to the plan, ac- 
cording to President Ashley. 

Now some of the bondholders contend 
that they are not satisfied concerning the 
vecessity of defaulting the August 1 
interest payments, and substitute this 
plan of funding cash. They state their 
intention of taking steps to secure an in- 
dependent audit of the company’s books 
to determine just what the financial status 
of the company is, and also the relation of 
the parent company’s finances to those of 
its subsidiary companies, the Hudson 
River Water Power Company, the Hudson 
River Electric Company, the Hudson 
River Power ‘Transmission Company, and 
others. 

To further these steps the following 
committee has been formed: John A. 
Young, president of the Windsor Trust 
Company, of New York; James (C. 
Chaplin, vice-president of the Colonial 
Trust Company, of Pittsburg; Harlan W. 
Whipple, president of the Central Trust 
and Savings Company, of Philadelphia; 
Le Roy W. Baldwin, president of the Em- 
pire Trust Company, of New York. 
Parker, Hatch & Sheehan and Rollins & 
Rollins, of New York, and J. H. MeNeal, 
of Philadelphia, are counsel for the com- 
mittee. Winthrop E. Scearritt, of New 
York, is secretary. 
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Public Service Commission 
Ruling on Isolated Plants. 
Chairman Stevens, of the Public Service 

Commission in- the Second District, state 
of New York, announced at Albany on 
August 5 that the commission holds that 
under the definition of an electrical cor- 
poration as laid down in the Publie Serv- 
ice Commissions law, persons may be con- 
sidered as electrical corporations. his is 
the first public announcement of the com- 
mission in regard to its position as to 
its jurisdiction over individuals operating 
lighting plants. 

The announcement was made after the 
hearing in the case of Albert H. and Lynn 
B. Murdock, of Oneonta, who appeared 
on an order to show cause why the com- 
inission should not begin. suit against them 
for an alleged violation of the Public 
Service Commissions law in operating an 
electrical lighting plant. and = occupying 
public streets and places in the village of 
Oneonta. The order was made on the 
complaint of the Oneonta Light and 
Power Company, which now furnishes 
light to the village. 

The Murdocks asserted that they were 
not an electrical corporation, and there- 
fore not subject to the jurisdiction of the 
commission. ‘They, however, said they did 
not intend to proceed further in furnish- 
ing light or occupying streets in Oneonta, 
and the matter was dismissed. 


ee Cen . ; 
Power Companies Merge. 
Announcement has been -made— at 


Raleigh, N. (., of the the 
Raleigh Electric Company, of Raleigh; 
the Central Carolina Power Company, of 
Buckhorn Falls, and the 
Light and Power Company, of Sanford, 
the new concern being known as the Caro- 


merger. of 


Consumers’ 


lina Power and Lighting Company. It 
controls the street car and-lighting system 
of Raleigh, the power svstems of Raleigh, 
Fayetteville and Sanford. These com- 
panies are all financed by the Electric 
Bond and Share Company, of New York. 
From the power plant at Buckhorn Falls 
power is now transmitted to Fayetteville 
and this will be brought to Raleigh and 
Sanford, 
Qo 
Wireless for Alaska. 

A wireless station in Prince William 
Sound, Alaska, is to be erected by the 
Navy Department, the exact site to be 
selected shortly. This will be about 500 
miles from the military wireless station 
being installed in Fort Gibbon, and will 
form a connecting link between that sta- * 


tion and the naval wireless station at 
North Head, Wash. The government 
then will be able to maintain’ wire- 


less communication up the Pacific coast 
to the Alaska station, which forms a 
part of the Alaska military wireless tele- 
graph system. ; 
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The Brusio Hydroelectric Plant and Its 50,000-Volt Swiss- 
Italian Transmission System.—IlI. 


CURRENT DISTRIBUTION. 


S previously stated, much of the 
A current generated must be trans- 
mitted across the boundary line 
into Italy, and it was deemed advisable 
to run duplicate circuits to the substation 
at Piattamala. Since, however, the valley 
is quite narrow and atmospheric dis- 
charges are of great frequency, a tunnel 
was built for the purpose of carrying these 
wires to this station. 

The conductors leave the basement of 
the switchroom and cross the River Pos- 
chiavino through a covered bridge (see 
Fig. 31), where they then enter the tunnel 
mentioned. This tunnel, which runs to 
the substation, is 1,650 feet long. It is 
8.2 feet wide and 9.8 feet high, the top 
being arched. 

Owing to the customs regulations be- 
tween the two countries, the tunnel can 
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Fic. 10.—Cross-SecTion OF CABLE T&®NNEL 


LeEapiIne Across BounDARY, BETWEEN 
Power-HovusE AND STEP-UP TRANSFORMER 
STATION, Brusio HYDROELECTRIC PLANT. 


not be entered from the power-house end. 
Entrance is obtained, however, through a 
door visible from the street, while at the 
boundary line the tunnel is closed off by 
an iron door separating the Italian and 
Swiss sections. The accompanying cross- 
section, Fig. 10, illustrates the scheme of 
- arranging the conductors in the tunnel. 
These conductors consist of copper bars, 
0.25 square inch in section, which are 
carried on petticoat insulators supported 
on channel irons projecting from the side 





1 EvLeEctTrRIcAL REview, -August 8. 


(Concluded.) 





By Frank Koester. 


walls of the tunnel. These channels are 
spaced longitudinally 4.9 feet, with rein- 
forced concrete slabs spanning them and 
forming partitions between the conductors. 
The outgoing feeders tap the middle of 
the bus-bar system, then are carried on 
either side of the tunnel to the substation. 
For the protection of the customs officials 























At one end of the transformer room is 
the meter room, where the current is 
checked by the two companies. The 
transformers are arranged in two rows, 
between which are two tracks leading into 
the inspection and repair room. This is 
in the middle of the cross-arm of the T, 
in which there is a ten-ton traveling crane. 
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Fic. 11.—PLan aND ELEVATION, StErp-Up TRANSFORMER STATION AT PIATTAMALA. 


the conductors are provided with a remov- 
able wire netting. 
STEP-UP STATION;* PIATTAMALA. 

As will be seen from the accompanying 
plan, this station is built in the shape of 
a T, 180.5 feet long, 68.8 feet wide and 
28.2 feet high, the cross-arm being ninety- 
two feet long by 42.6 feet high. It is de- 
signed to accommodate twenty-four single- 
phase transformers having a capacity of 
1,250 kilowatts each. At present there are 
thirteen installed, with a total normal ca- 
pacity of 16,250 kilowatts. 


The transformer-switchboard rooms are 
directly behind each row of transformers. 
From. the illustration it will be seen that 
the substation is divided into two distinct 
sections. The outgoing feeders leave the 
building from the third story of the cross- 
wing. 

The feeder lines from the power station 
enter the substation from the tunnel on 
the ground floor, as the station (Fig. 12) 
is built into the hillside. As two com- 
panies are concerned in the amount of 
current used, the Brusio company supply- 
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ing the power and the Societa Lombarda 
receiving the current for distribution, this 
room, on the second floor, is thoroughly 
equipped with measuring instruments, 
some of which are kilowatt meters of dif- 
ferent makes, and are switched in series 
in order to check each other. 

The meter switches are so arranged that 
the current may be thrown onto either 
row of transformers from either of the 
two feeder lines, or the current from both 
feeders may be thrown on one row of trans- 
formers only. The oil switches in the 
meter room are of the remote-control, 
hand-operated type. It was not deemed 
advisable to install automatic switches, 
because a sudden cutting out the whole 
load, which might amount to 20,000 kilo- 
watts, might seriously interfere with the 
operation of the plant. particularly the 
hydraulie end. 

Above the aisle, between the two rows 
of transformers, and extending the full 
length of the room, is a mezzanine floor 
carrying the feeders in two vertical rows, 
one on either side, to the transformers. 
The phases of the bus-bar system are sep- 
arated by concrete shelves, the front re- 
maining open. The high-tension, or 
50,000-volt, bus-bars run on the mezzanine 
floor above the transformer switchboard or 
operating rooms. ‘These bus-bars are ar- 
ranged in horizontal rows separated by 
concrete partitions but not covered. 

The transformers are of the Alioth 
water-cooled oil type, a system of water 
circulation from a spring under a head 
of twenty-six feet being provided. The 
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With cos ¢ = 0.8 is 2.2 per cent. The 
greatest drop is 2.8 per cent. 

Kach transformer is contained in a well- 
ventilated concrete compartment, the front 
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Kach transformer is provided on the 
low-tension side (7,000-volt) with a three- 
pole oil switch, while on the high-tension 
side (50,000-volt) three oil switches, one 





Fic. 183.—Switca Room at THE Step-Up TRANSFORMER STATION AT PIATTAMALA. 


being provided with a corrugated-iron 
rolling shutter. ‘The transformers are 
provided with pinion wheels resting on 
pairs of racks secured to the floor, the 
transfer table also being provided with 
such racks. This device greatly facilitates 
the handling of the transformers, a ratchet 





Fic. 12 —Step-Ur TRANSFORMER STATION, PIATTAMALA. 


efficiency of the transformers under actual 
test at full load was 97.5 per cent; at half 
load, 96.5 per cent. The drop in voltage 
between no load and full load with a 
power-factor, cos ¢ = 1 is one per cent. 


being used for moving them onto the 
transfer table by which they are trans- 
ported on the track to the inspection and 
repair room, where the cores are easily 
taken out by the overhead crane. 


for each phase, are provided. These 
switches, interconnected, are remote-con- 
trolled, and may be operated either by 


hand or automatically. Access to the 





Fig. 14.—Firry-THOUsAND-VOLT WATER-FLOW 
LIGHTNING ARRESTERS AT STEP-UP STATION, 
PIATTAMALA. 


7,000-volt switches, which are protected by 
doors, can only be had when the current 
is off. The 50,000-volt switches are simi- 
larly protected. All these switches are 
accessible from the aisles of the operating 
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rooms. Between each group of trans- 
formers sectionalizing switches and choke- 
coils are provided for protection against 
variations in load caused by throwing the 
switches. 


ELECTRICAL REVIEW 


ing material, thus forming a solid tightly 
wound spool which sudden surges will not 
distort. For taking up lighter static and 
atmospheric discharges, the more sensitive 
roll lightning arresters were installed and 
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On account of the high tension and 
long transmission line, the great variation 
in altitude and consequent difference in 
temperatures, and particularly on account 
of the frequent storms and atmospheric 
discharges, various devices were installed 


G@. 15.—RartLway CROSSING. 


connected in series with water-flow resist- 
ances. Finally, as all surges will create 
more or less variation in-pressure, water- 
flow rheostats are installed for each phase 
to maintain a uniform pressure. ‘This 
apparatus consists of a nozzle for forcing 
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ing switches. All metallic features of the 
installation are interconnected and well 
grounded. Figs. 13 and 14 show switch- 
room and water-flow rheostats at Piatta- 


mala. 








Fig. 16.—SpaAn Over RivER ADpA BELow 
LEcco. 
TRANSMISSION LINES. 
(50,000-volt ) 
may be considered the most important in 


The transmission line 


It consists of two independent 
As the line 


Europe. 
lines, each 88.5 miles long. 
runs over mountains and valleys, the peaks 











Fia. 17.—STREET AND TELEPHONE Crossinc NEAR Lecco; ALSO 
SECTION SwitcH House. 


for protection against surges. For this 
purpose the choke-coils above mentioned 
are placed on each side of the trans- 
formers, and horn lightning arresters are 
placed on the outgoing feeders. The 
latter have a gap of two and three-eighths 
inches and are connected in series with 
water-flow resistances. The choke-coils 
consist of two spools, having a brass core, 
upon which is tightly wound a copper 
band of sixty turns, separated by insulat- 








a jet of water, under a head of twenty-six 
feet (supplied from above-mentioned 
spring), against a baffle-plate_ connected 
to the line. The stream of water is three- 
eighths inch diameter and twenty-eight 
inches high and allows a leakage of one- 
tenth ampere. Ammeters are inserted in 
the wire connection to this apparatus in 
order to detect failures in the grounding. 
All lightning arresters, as well as the out- 
going lines, are provided with disconnect- 





Fic. 18.—Step-DowNn TRANSFORMER STATION AT LOMAZZO. 


were avoided as much as possible to escape 
the unavoidable difficulties due to atmos- 
pheric discharges. These lines cross three 
provinces and ninety-four townships, and 
required the right of way through 6,000 
properties, the cost of which averaged 
about $800 per mile. The lines cross ten 
railways, one tramway, ten state roads and 
120 county roads. 

From the main substation at Piatta- 
mala the line runs westward through the 
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Adda Valley to Colico, thence along the 
shore of Lake Como to Bellano, from 
which point it runs in a southeasterly 
direction the Valsasina Plateau. 
Palasco, the highest point of the line, is 
2,130 feet above sea level. From Val- 
the the mountains 
of Lecco in a southwesterly direction and 
cross the Adda Valley with a span of 720 
feet, this being the lowest point of the 
line (640 feet above sea level). From 
here until the first step-down station, at 
Lomazzo, is reached, 84.5 miles distant 
from the step-up station at Piattamala, 
the run is practically straight. Eight and 
one-half miles beyond Lomazzo, at Cas- 
tellanza, is another step-down station. 
The average feet. In 
eighty-seven cases, however, the span ex- 
ceeded the average, the longest span being 
1,280 feet, across the Gravina Valley at 
Colico. The transmission line consists of 
two parallel rows of towers, from thirteen 
to 16.5 feet apart, of latticed-girder con- 
struction imbedded in concrete. Each 
tower is provided with six brackets, three 
for present use and three for future ex- 
tension, so that there will be eventually 
four separate three-phase circuits. The 
porcelain insulators are supported on pins, 
fastened to oak and chestnut blocks se- 
cured to the steel brackets. Each cable 
consists of nineteen wires, 2.6 millimetres 
in diameter, the total diameter of the 


over 


sasina lines run in 


span is 393 
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difference in the spans and frequent 
changes in direction of the lines, four dif- 
ferent types of towers are employed, 
weighing from 1,250 to 2,500 pounds each. 
There are a total of 3,100 towers, averag- 














Fic. 19.—Firty-THousanD-VoL_t Switcu 
Room at Lomazzo. 
ing in price $80 each, including founda- 
tion and erection. The two existing lines 
represent 900 gross tons of copper and 
10,000 insulators at $2.60 each, includ- 
ing mounting and wooden blocks. The 














Fre. 20.—TRANSFORMER Room at LoMAzzo. 


cable being fourteen millimetres (105 
square millimetres area). 

The towers are calculated for a wind 
pressure of seventy miles per hour, allow- 
ing a stress in the copper of 8,500 pounds 
per square inch and on the tower of 17,000 
pounds per square inch. Allowance is 
made for a temperature difference of 120 
degrees Fahrenheit. On account of the 


laying of the cables cost $128 per mile 
of transmission. 

The transmission system is divided into 
six sections, varying from 8.5 to 25.5 
miles, and is provided with section 
switches, arranged so that in case of a 
break in a section of one line the current 
may be by-passed over the other line. 
There is a small station at each section 
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for housing the sectionalizing switches, 
measuring apparatus, lightning arresters, 
some of which are of the horn type, some 
of the coil type and some are also provided 
with water-flow rheostats as described pre- 
viously. 

At a distance of sixty-five feet and 
parallel with the high-tension lines, a tele- 
phone and telegraph line is carried the 
entire length of the transmission system 
for the exclusive use of the plant. There 
are two wires carried on wooden poles and 
thirty stations costing $30 each, while the 
line costs about $380 per mile. Fig. 15 
shows the transmission line crossing the 
railway. Fig. 16 shows the long span over 
the River Adda. Fig. 17 shows the trans- 
mission line crossing the street and the 
telephone wires, and also a section switch 
house near Lecco. 

TRANSFORMER STATION, LOMAZZO. 

This substation is located centrally in 
the low-tension distributing district. It is 
built in the form of an I. The wing at 
one end containing the apparatus for the 
incoming feeders is eighty-five feet by 
thirty feet, and forty-eight feet high. The 
wing at the opposite end is of the same 
dimensions and contains the apparatus for 
the outgoing feeders. The middle mem- 
ber of the building, containing the trans- 
formers, is fifty-five feet wide by sixty 
feet long and thirty-three feet high. The 





Fie. 21.—Bus-BAR ARRANGEMENT AT LOMAZZO. 


over-all dimensions are eighty-five feet by 
120 feet. 

The two 50,000-volt circuits enter the 
second floor of one-of the wings in a way 
similar to the outgoing feeders leaving 
the step-up station at Piattamala. The 
feeders are similarly protected against 
electrical discharges, excepting that the 
water-flow lightning arresters are sup- 
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plied with water by a centrifugal pump 
and tank under a head of forty feet in- 
stead of a natural head from the moun- 
tain stream. The transformers (1,250 
kilowatts, 50,000-11.000 volts) are ar- 
ranged in two rows, similar to those at 
Piattamala, with tracks in front of the 
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air-cooled type, for which two blowers are 
at present installed. The final equipment 
demands four blowers, of which two will 
be kept in reserve. The blowers are mo- 
tor-driven and discharge through air ducts 
located beneath the two rows of trans- 


formers. The cores of the transformers 
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Fig. 23.—Switca Grove, 11,000-20,000 Vouits, at Lomazzo. 


compartments, of which there are six on 
each side. There are also six three-phase 


transformers of 5,000 kilowatts each 
(11,000-20,000 volts). There are at 
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Fig. 22.—Five-THousannd- K1LovoLt-AMPERE, 
OPEN-TYPE, ArrR-COOLED TRANSFORMER AT 
LOMAZZO. 


present installed only three single-phase 
and three three-phase transformers. While 
the transformers at Piattamala are of the 
oil-cooled, water-cireulating type, those at 
this station (Lomazzo) are of the forced- 


The fronts of the trans- 
former compartments are provided with 
rolling shutters, and ventilators are placed 
in the roof. Good results were obtained 
with these transformers, an advantage 
being that the cores can be easily in- 
spected. The primary winding is provided 
with taps so that the voltage may be re- 
duced to 35,000. This was done so that 
easy regulation might be secured. The 
tests show that the efficiency at full load 
is ninety-seven per cent and at half load 
96.5 per cent. The pressure loss at full 
load with a power-factor of cos ¢ = 1 is 
one per cent, and with a power-factor 
0.8 it is three per cent. The temperature 
rise is forty degrees centigrade. The 
high and low-tension sides, respectively, 
were tested to 65,000 and 17.000 volts, ten 
minutes’ duration. The transformers are 
capable of standing an overload of twenty- 
five per cent with a total temperature rise 
The opera- 
in the 


are not encased. 


of sixty degrees centigrade. 
tion of the blowers is included 
above-named efficiencies. 

The 11,000-20,000-volt, 500-k:lowatt, 
three-phase transformers have an efficiency 
of ninety-seven per cent at full load with 
a power-factor of cos ¢ = 1, while with 
cos @¢ = 0.8 is ninety-six per cent and 
three-quarters load ninety-six per cent and 
ninety-five per cent, while at half load it 
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The drop in 
per cent with a power- 
factor of cos ¢ = 1, and three per cent 
The tempera- 
ture rise is fifty degrees centigrade and 
the overload capacity is twenty per cent 
for two hours. 

The wiring diagram is made so that 


is 95.5 and 94.5 per cent. 
pressure is 1.5 


with a power-factor of 0.8. 


under normal operating condition the line 
“A” will distribute 11,000-volt current in 
the district about Lomazzo, and “B” and 
“C” will supply Castellanza. The arrange- 
ment is such that one bus-bar system may 
feed either of the outgoing lines, or that 
the line “A” to Lomazzo may be fed from 
line “C.” Through the line “C” 11,000- 
volt current may be drawn from the steam- 
power plant at Castellanza, of the So- 
cieta Lombarda, which is a reserve for the 
hydraulic plants at Turbigo and Vizzola. 
It will be seen that with this auxiliary 
source of supply, in case of emergency 
current may be sent through this station 
(Lomazzo) and through the station at 
Piattamala to plant at 
Brusio. 

A fourth 20,000 volts leads 
northward to Como, for which purpose the 
11,000-20,000-volt — trans- 
formers were installed. 

The feeders from the 50,000-11,000- 
volt transformers lead to the three-pole 


the hydraulic 
line of 


three-phase 


oil switches on the mezzanine floor above 
the aisle between the two rows of trans- 
formers. The feeders to and from the 
transformers are provided with cut-out 
switches. 

The 50,000, 11,000 and 20,000-volt bus- 
bars are arranged, according to the space 
available, in horizontal or vertical rows, 
and the phases are separated by concrete 
shelves or partitions. Three bus-bar com- 
partments remain uncovered. The 20,000- 
volt outgoing feeders are protected like 
those at the step-up station at Piattamala. 
Fig. 18 shows the step-down transformer 
station at Lomazzo, Fig. 19 shows the 
50,000-volt switchroom, Fig. 20 shows the 
transformer room, Fig. 21 shows the bus- 
bar arrangement, Fig. 22 shows the 5,000- 
kilowatt-ampere air-cooled transformers, 
and Fig. 23 shows the 11,000-20,000-volt 
switch group. 

TRANSFORMER STATION, CASTELLANZA. 

As previously stated, the Societa Lom- 
barda possesses a steam-power plant at 
Castellanza having an equipment of two 
2,500-horse-power engines and two 5,000- 
horse-power steam turbines, which work 
in parallel with the above-described hy- 
droelectric plants at Brusio, Turbigo and 
Vizzola. A temporary transformer station 
has been erected in the engine room of 
this power-house containing six single- 
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phase, 1,250-kilowatt transformers ar- 
ranged in groups of three. The whole 
apparatus, owing to the small space avail- 
able, has been located on three floors. The 
transformers, which are of the oil, water- 
cooled type, are designed similarly to those 
at Piattamala, except for a voltage of 
11,000-40,000. ‘Taps are provided so that 
some coils may be cut out to secure a 
voltage of 35,000. The efficiency of the 
transformers at full load is ninety-eight 
per cent and at half load ninety-seven per 


cent. The drop in pressure at full load 
and with a power-factor of cos. ¢ = 1 is 
one per cent, while with cos. ¢ = 0.8 


it is two per cent. The rise in tempera- 
ture is forty-five degrees centigrade, using 
five gallons of water in twenty minutes at 
fifteen degrees centigrade. They are ca- 
pable of standing an overload of twenty- 
five per cent, maintaining the tempera- 
ture of forty-five degrees centigrade, and 
using ten gallons of water, or with a rise 
of temperature of sixty degrees using five 
gallons of water. The transformers were 
tested at 65,000 volts for a duration of 
ten minutes. 

Okonite insulation 
throughout this station. 

As the capacity of the steam-power 
plant is expected to be increased in the 
near future, an isolated transformer sta- 
tion is now being erected alongside of this 
power-house which will accommodate 
eighteen transformers. 

The entire installation was put in 
operation within two and one-half years 
from the organization of the company, 
and is giving most satisfactory results; 
the expectation being that the maximum 
output will be reached during this year. 

The entire plant was installed in ac- 
cordance with the plans of the “Elec- 
tricitiits Gesellschaft Alioth, A. G..” 
Miinchenstein. Switzerland, which also 
furnished the bulk of the electrical equip- 
ment. 


has been used 


= = 
BOOK REVIEWS. 

“Railway Signaling.’ By a Staff of Ex- 
pert Signal Engineers, Pittsburg. The Elec- 
tric Journal. Cloth. 108 pages. Illustrated. 
614 by 91%4 inches. Furnished by the Errc- 
TRICAL REvieEw for seventy-five cents. 


In this book have been brought together 
various authoritative articles on signals 
and signaling which have appeared from 
time to time in the Electric Journal. 
The subjects dealt with include mechan- 
ical interlocking, electro-pneumatic inter- 
locking, electric interlocking, the electric 
train staff system, automatic block system, 
hoth direct and alternating currents, and 
the language of fixed signals. In each 
case the principle of the system is clearly 
explained and the apparatus by which 
it is put into service is described. 

“High-Speed Dynamoelectric Machinery.” 
H. M. Hobart and A. G. Ellis. New York. 
John Wiley & Sons. Cloth. 526 pages. 355 


figures. 6 by 914 inches. Furnished by the 
ELecTRICAL Review for $6. 


The 
formed a very acceptable task in bringing 


authors of this book have per- 
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together and discussing the available in- 
formation concerning one of the most re- 
cent developments in the construction of 
dynamoelectric machinery—the designing 
and building of high-speed machines suit- 
able for .steam-turbine driving. As is 
pointed out, the previous developments in 
this field have been very rapid, important 
innovations having been made within the 
last few months. A good deal of the ma- 
terial contained in this book has been 
published before in the technical journals, 
but there is much that is new, and the 
whole is arranged in a logical manner. 
One feature in the treatment is the giving 
of first place to alternating-current ma- 
chinery, following this with direct-current 
dvnamos. This has been done for the 
sake of variety, and, the authors say, in 
order to depart from a meaningless tradi- 
tion. In this we do not entirely agree, 
hecause the best arrangement of a course 
in a technical school is that which takes 
up direct-current machines first; and, 
moreover, it must be admitted that, 
neglecting a few early alternators which 
had little effect upon subsequent design, 
the first development was in direct-cur- 
rent machinery; and when alternating- 
current machinery began to be used, the 
designers depended largely upon their ex- 
perience with the other type. Possibly, 
however, this arrangement may be the 
most satisfactory for the advanced de- 
signer. In the introduction it is pointed 
out that, in spite of the general opinion 
that the higher the speed the more satis- 
factory the machine, this does not apply 
to continuous-current dynamos: and the 
iwo following principles are laid down: 
“When not carried to excess, the lower the 
speed in revolutions per minute, the more 
satisfactory will be the results which may 
he obtained in designing continuous-cur- 
rent dynamoelectrie machines.” On_ the 
other hand, “When not carried to excess, 
the higher the speed in revolutions per 
minute, the more satisfactory will be the 
results which may be obtained in design- 
ing alternating-current 
machines.” From these two follows a 
third: “For a given rated output the 
preferable speed will be much lower for 


dynamoelectric 


a continuous-current design than for an 
alternating-current design. The book is 
divided into three parts. Part i, entitled, 
“General Instructions,” contains 
chapters taking up matters common to 
hoth classes of machinery. Part ii is 
devoted to alternating-current generators, 
and Part iii to continuous-current gener- 
ators. The treatment throughout is prac- 
tical, the statements being made clear by 
numerous examples and a free use of 


four 
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curve sheets, which show how the various 
quantities change under different condi- 
tions. Frequent illustrations of actual 
machines show how the principles have 
been put into actual practice. 
‘‘Wireless Telephony in Theory and Prac- 


tice.” Ernst Ruhmer. Translated by James 
Erskine-Murray, with appendix by trans- 


lator. New York. D. Van Nostrand Com- 
pany. Cloth. 224 pages. Illustrated. 6 by 
9 inches. Furnished by the Exectrricat Re- 


view for $3.50. 

The appearance of this work is timely, 
both on account of the present interest in 
the new method of space telephony and 
the uncertainty of many engineers as to 
the precise difference in the modus oper- 
andi of space telegraphy and telephony. 
The book divides the subject into two 
main parts, the first being “Radiophony, 
or Wireless Telephony by means of Light 
or Heat Radiation.” The second is 
“Wireless Telephony Proper, or Telephony 
by Means of Electromagnetic Forces.” 
The first part contains six chapters deal- 
ing with the various schemes devised for 
telephoning without wires, not, of course, 
including those coming under the second 
division. In the second part of the book 
there are thirteen chapters, treating of 
closed-circuit telephony, electromagnetic 
induction telephony, spark telephony, ac- 
celerated spark rates, multiphase spark 
discharges, high-frequency alternators, 
the are as a high-frequency generator, the 
Poulsen generator, multiple arcs in air, 
the application of the are to telephony, the 
Duddell phenomenon, forced vibrations, 
and then a general conclusion. There is 
an appendix by the translator, referring 
to recent monographs on high-frequency 
work, with an account of Fessenden’s ex- 
periments at Brant Rock. There is also 
a fairly comprehensive bibliography and 
two good indices of names and subjects. 
The book as a whole is logically arranged, 
though certain chapter divisions are some- 
what artificial. The work of various in- 
vestigators is painstakingly if, at times, 
arbitrarily, followed up, the result being 
a popular, instead of a scientific, account. 
No consistent mathematical treatment is 
given, except a perfunctory statement of 
the general charging equation of a reso- 
nant circuit which shows nothing not 
equally well given by the diagrams. In 
spite of this the book is the best to date 
on its subject, in English. One criticism 
may be made of the appendix. In this 
Dr. Murray refers to Dr. Barkhausen’s 
recent monographs on force oscillations, 
but makes no reference to Wien’s clas- 
sical paper on “The Reaction of a Reso- 
nating System.” Nor is this referred to 
even in the preface. At times throughout 
the book the personal equation becomes 
painfully evident, much space being given 
to the author’s own work, and the parallel 
work of others being dismissed with a 
casual reference. 
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SOME CONSIDERATIONS ON THE DE- 
SIGN OF A GENERATING STATION.’ 


BY H. RICHARDSON. 


Before commencing the design of a 
generating station an engineer has to con- 
sider the characteristics of the various 
available types of plant and systems of 
supply, the choice of which should be con- 
trolled by area of supply, density and cus- 
toms of population, staple industries, geo- 
graphical position, future of 
locality, tendency of its industries, and its 


probable 


relations with adjacent boroughs and 


localities. The plant to be discussed will 
be a steam turbo-alternator system with 
extra 
this giving greater choice of sites. 


high-pressure alternating supply, 
Fig. 1 
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laid in the ground, if they are not special- 
ly and expensively protected. The prob- 
lem of securing foundations giving a 
maximum of stability with a minimum of 
cost ‘is, however, an interesting point in 
connection with such sites, and much 
could be said thereon. 

First of all the cheapest system is the 
construction of a large floating or raft 
foundation, the main object of which is to 
distribute the concentrated weights of the 
plant and buildings over such an area 
that the resulting intensity of pressure is 
less than the safe bearing capacity of the 
ground. The commonest method was to 
use a plain concrete raft of considerable 
thickness, but there are very few cases 
where this has not developed cracks and 
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Fig. 1.—ARRANGEMENT OF STATION ON SITE. 


shows an arrangement which would be 
suitable for such a station. 

In most large towns near rivers or 
estuaries, the railways run very near the 
water, therefore sites near the water pos- 
Unfortunately, 


when such land is to be had at a reason- 


sess a double advantage. 


able price, it is usually found to be filled- 
in or made-up land, reclaimed within a 
comparatively recent period. Therefore, 
viewed from a foundation standpoint, it 
is always very bad, unreliable and, in 
many cases, contains the potentialities of 
the 


authorities grave distress ere long with re- 


chemical actions which will cause 


gard to pipes, cables, ete., which have been 





! Abstract of a paper read before the Incorporated 
Municipal Electrical Association, Nottingham, Eng- 
land, June 30 to July 3, 1908. 


unequal settlement of superstructures has 
Many such rafts have been re- 
inforced with old tramway rails, but with 
little improvement. 

We now come to piling foundations, and 


occurred. 


as wood piles, particularly in such grounds 
as the above, are liable to rapid deteriora- 
tion, the tendency in view of the experi- 
ence obtained latterly is to make use of 
reinforced concrete in the construction of 
piles. If carefully and properly executed 
no better foundations can be made, taking 
into consideration maximum stability with 
minimum weight and cost. 

Among the attached sketches is a plan, 
Fig. 2, showing the arrangement of the 
piles and raft for a generating station 
at present being constructed by the author 
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and for information it may be observed 
that the cost of the foundation, including 
the raft, the piles and reinforced founda- 
tion for the pipe track and reinforced 
The depth 
from ground level to rock was thirty feet. 


pump chamber was $29,000. 


Buildings—The advantages of rein- 
forced concrete construction may be car- 
ried beyond the actual piling, as it can 
be used to make a strong and light raft or 
floor over the heads of the piles and mono- 
lithic with them, forming a very complete 
and stable foundation for the superstruc- 
ture. It lends itself to easily and cheaply 
conforming to the exigencies of the plant 
as regards differences in level of floors 
and foundations. 

As regards superstructures they may be 
subdivided into the following classes of 
buildings: 

1. Brick or stone entirely. 

2. Reinforced concrete. 

3. Steel skeleton with light brickwork 
filling. 

4. Steel skeleton and corrugated-iron 
walls and roofs. 

With regard to the first-named, such a 
building is unnecessarily heavy and ex- 
pensive, and is the form generally used 
when an architect is allowed carte blanche. 
The heavy burden of capital expenditure 
unnecessarily carried by many stations has 
undoubtedly been largely contributed to 
by such useless extravagances, further ag- 
gravated in many cases by equally useless 
and more sinful ornamentation. 

In reference to reinforced concrete 
superstructures, the author is strongly of 
opinion that they are not eminently suit- 
able for the requirements of electrical 
generating stations. Thev are not cheaper 
than the stvle of building above referred 
to, the stability is in no way superior 
and, while certainly lighter, considerable 
inconvenience is met with in the fact that 
once up, the design can not be interfered 
with in the wav of alterations without 
prohibitive cost. 

Coming now to the composite building, 
consisting of a steel skeleton filled in with 
light brickwork, this appears at the pres- 
ent time to be the most perfect system 
of building, provided unnecessary orna- 
mentation such as mentioned in connec- 
tion with purely brick or stone buildings 
be eliminated, giving as it does a mini- 
mum of cost and weight when considered 
in connection with its probable life, re- 
liability, strength, adaptability, neatness 
and appearance. If the the 
buildings are to be lined for the sake of 


insides of 


cleanliness, the author is of opinion that 
opalite or crystopal tiles are very much 
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superior in appearance, cleanliness and ex- 
pense, to the ordinary glazed brick. In 
connection with the subject of cleanliness 
and internal appearance, a plea is here 
made for the boiler-house. In many sta- 
tions having splendid engine rooms, the 
boiler dirty, 
gloomy and apparently neglected, for some 


houses are unnecessarily 
unknown reason. This undoubtedly has a 
depressing effect on the human element of 
the boiler house, with a derogatory in- 
fluence on the general efficiency. The 
author does not admit that under modern 
conditions there is the slightest excuse 
for the boiler house to be any dirtier than 
the engine room. It is by far the most 
important part of a generating station 
and should be treated as such, both in de- 
sign and management. 

A very great deal can be said in support 
of corrugated-iron buildings throughout. 
As regards their life, it is undoubtedly 
shorter than that of other buildings, but 
the question to be considered is whether 
their life, though short, is not amply long 
enough. In most cases the steel-skeleton 
building with corrugated-iron walls is the 
right form to use if the locality of the 
generating station does not require 
esthetic consideration. 

Chimneyvs—The engineer has the choice 
of three main types, viz., brick, reinforced 
conerete and steel. All the peculiarities 
of brick chimneys are well enough known 
and, provided great care is taken to 
spend some weeks after the work is fin- 
ished in gradually heating up the chimney, 
there is, perhaps, nothing to beat it. 

An interesting modern development is 
the reinforced concrete chimney. The 
author had occasion to go very carefully 
into the merits of this form of construc- 
tion and came to the conclusion that there 
is a good deal to be said for it, because, 
owing to the simplicity of form, the be- 
fore-mentioned rein- 
forced concrete should not have an oppor- 
tunity of attaining importance. 


disadvantages of 


The author was surprised to find that 
in comparing steel chimneys with brick- 
work the result is so very doubtfully in 
favor of the steel chimney. Dealing with 
chimneys from 120 to 200 feet high, the 
steel chimney equals, and in some cases 
exceeds, in cost of the brick one, if the 
foundations are excluded, but as so many 
modern generating stations are built on 
very bad ground the foundations have to 
be particularly good in both cases so that 
the lower ‘cost of foundations for the steel 
chimney is not in any proportion to its 
comparative lightness. 

In reference to chimneys generally the 
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great importance of a smooth interior is 
often lost sight of. 

Types of Plant—There is very little 
choice left us under the present conditions 
in England, and as water power im any 
quantity is very rare, the case is limited 
to the consideration of gas or steam-driven 
Being anxious to put in 
most up-to-date plant, and attain the best 
possible results in the supply of cheap 
power, the author was very desirous of 


prime movers. 


N 
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the reciprocating steam engine versus the 
steam turbine. 

On inquiry there seemed to be no doubt 
as to the superior efficiency of the steam 
turbine, but in view of the common ac- 
cusations of high cost of upkeep and lia- 
bility to breakdown, visits were made to 
several turbine plants in the country, and 
the result was distinctly in favor of the 
turbine on all points, and as regards re- 
liability, the vertical impulse type was 








Fig. 2.—REINFORCED CONCRETE FOUNDATION OF STATION. 


using gas engines in connection with a 
new power station, and with much optim- 
ism made most detailed and careful in- 
quiries from owners and engineers who 
were using such engines of modern types. 
Some six months were spent over this 
work as answers had in many cases to be 
got from abroad. The inquiries were 
limited to the larger units and latest in- 
stallations. The results were extremely 
disappointing in that by a large majority 
opinions were unfavorable, principally on 
the grounds of unreliability, cost of up- 
keep, space occupied, first cost and the 
inability to meet sudden 
short duration. 
tion was reduced to the consideration of 


overloads of 


This being so, the ques- 


equal, if not superior, to the horizontal 
reaction type. 

Generation of Steam—Under this head 
fall, to be considered for the larger elec- 
tric stations, only two classes of boilers, 
viz., the shell type (with ample econo- 
mizer plant) and the water-tube type. 
Engineers will agree that a well-designed 
Lancashire boiler is about the best of its 
type, and in comparing it with the water- 
tube boiler it appears, in the author’s 
opinion, to fall behind the latter. 

The type of boiler should be chosen 
after careful consideration of the follow- 
ing points: 

Size of boiler and space occupied. 

Arrangement and size of grate and size 
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of combustion chamber in relation to the 
quality of coal dictated by local conditions. 

Adaptability to a practical and efficient 
arrangement of superheater. 

Simplicity in arrangement of tubes. 

Fase of inspection. 

Accessibility and cost of cleaning. 

Liability to priming. 

Cost of repairs and maintenance. 

In view of the above the ease and speed 
with which standard parts can be got for 
repairs and maintenance is a serious con- 
sideration which should go a very long 
way in settling the particular plant to 
be used. 

Before deciding the working pressure, 
the peculiarities of the type of turbine 
must be taken into consideration. Speak- 
ing generally for reaction turbines, a 
commercially high and quite successful 
efficiency is obtained with working press- 
ure of from 160 to 200 pounds per square 
inch, with a minimum of practical dif- 
ficulties. As regards superheat, however, 
the author is of opinion that in order to 
avoid any working difficulties and secure 
at the same time a maximum reliable 
cfliciency the amount of superheat should 
be that necessary to attain a working tem- 
perature of 550 degrees Fahrenheit. 

Much controversy has taken place as 
to the superiority of separately fired super- 
heaters over those combined with the 
boilers. While the efficiency of the sepa- 
rately fired superheater is undoubtedly 
lower than that of a combined super- 
heater, yet it has a great advantage in the 
possibility it holds out of maintaining a 
regular superheat at all loads. This is 
neutralized by the extra space, attention 
required and multiplication of pipes and 
valves. 

Economizers—The development of the 
water-tube boilet has undoubtedly ren- 
dered the installation of these valuable 
adjuncts of less importance, and in par- 
ticular, where cheap coal is being used 
they have a difficulty in justifying their 
extra cost. At the same time the author 
recognizes that in connection with turbine 
plants, where the condensed water is at 
such a low temperature, they have their 
uses in protecting the boilers from the 
well-known bad effects of a cold feed. 
Under ordinary circumstances economizers 
should be put in and careful attention 
given to their position and size to give 
the best results from the commercial 
rather than the strictly technical point of 
view. 

Brickwork Settings—So far as_ their 
arrangement is concerned the principal 
rule to follow is to design the settings as 
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compact, stable and accessible as possible 
and to shorten the lengths of all flues and 
passages to an irreducible minimum, giv- 
ing good sweeping, smooth curves at 
every change in area or direction. Much 
trouble has been caused when the flues 
have been roofed with brick arches by 
the expansion and contraction of the latter 
causing the side walls to bulge, loosening 
the brickwork and sometimes causing the 
collapse of the lining. Heavy T irons 
and cast-iron plates get over this difficulty 
besides providing a smoother surface. To 
reduce the loss of heat by radiation is an 
additional reason for compact design. Two 
practical devices. suggest themselves in 
this connection: One is to build the set- 
tings with hollow walls, packing the cavi- 
ties with a suitable non-conducting sub- 
stance, and another to face the outside 
with glazed bricks. 

Built-in fittings, particularly dampers, 
must be carefully designed with a view to 
freedom from sticking in working, due 
either to their position, settling of brick- 
work, expansion or contraction. Instead 
of being as rough as they often are they 
should be most carefully fitted. Arrange- 
ments should be made to stop the leak- 
age usually considered inseparable from 
dampers. ‘The best cure for this is the 
use of butterfly dampers. Expansion be- 
ing a considerable factor in such fittings 
sufficient clearance must be left to insure 
easy working when the boilers are being 
forced, as the inability to open or close a 
damper may have very serious effects. 

Draft—If mechanical draft is decided 
upon by any designer, he has to choose 
between an induced-draft system, and what 
is called forced draft. If forced draft 
means brutal treatment of a boiler by 
forcing a supply of air for overworking 
an undersized combustion chamber, then 
the author would have none of it, but 
would substitute for consideration against 
induced draft a system of moderate press- 
ure supply designed to control the air for 
combustion to a boiler within the limits 
of efficiency and without deteriorating ef- 
fects. In considering such a_ pressure 
draft it is assumed that the air is supplied 
to a closed ash-pit, and that the pressure 
above the fire is equal to or very slightly 
below that of the surrounding air. The 
difference of pressure necessary to over- 
come the resistance of the boiler flues and 
economizer would then be provided by a 
comparatively short chimney. It is sub- 
mitted that the pressure draft is superior 
for the following reasons: In case of any 
leaks in the settings, the efficiency of the 
draft will be preserved, and as the dif- 


ference in gas pressure between the in- 
terior of the flues, ete., and the surround- 
ing air is much less, harmful air leakages 
will be avoided. If the quality of the coal 
is such as to require frequent opening of 
the fire-doors to break up clinkers, ete., 
the inrush of cold air with consequent loss 
of efficiency and damage to brickwork and 
boiler will be avoided. 

The size and consequent price of the 
plant is smaller. 

Speaking generally of draft the instal- 
lation of a chimney of a capacity suffi- 
cient to deal with the normal full load of 
the plant is recommended because this 
method is, after all, the most efficient, 
simple and reliable, and appears to be 
cheaper in first cost. The author does 
not condemn the use of mechanical draft 
for all circumstances; the above recom- 
mendation only refers to the normal con- 
ditions while a power station is going 
easily. During the erection of extensions 
nearly all power stations are pressed, 
therefore it is recommended that every- 
thing should be constructionally ready for 
the installation of a pressure or induced 
draft, not in recognition of the superior 
economy of such apparatus, but in appre- 
ciation of their temporary utility in pro- 
ducing a desirable margin of power. 

Coal-Handling Plant—It is only after 
a power station has attained considerable 
size that any superiority in the mechanical 
or: automatic handling of coal is made 
manifest. Quite a number of stations are 
fitted with such plant, but apart from 
handiness they do not pay commercially. 
The question is entirely one of putting 
the standing charges and maintenance 
cost of such plant against the saving in 
labor and probably increased efficiency of 
the mechanical stoker. As this paper re- 
fers to larger stations, they will be con- 
sidered as necessary, and it will be taken 
for granted that a railway siding runs 
into the station premises, with facilities 
for feeding the said sidings with cars 
from the wharves if not near enough for 
transporters. 

The first questions to consider are the 
methods of filling the feed hopper, and the 
position of the latter relative to the neces- 
sary conveyer. A not uncommon difficulty 
in made-up ground is the limited depth 
to which one may go with the hopper. 
If the required depth is likely to be 
below the water level it is desirable to 
sink a water-tight cast-iron tank and line 
the same with conerete. As to the means 
of emptying the cars there are four 
methods available, viz., by hand, bottom 
door emptying, end tipping and side tip- 
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ping. The choice between the last three 
necessarily depends upon the type of cars 
available and the speed of service. 
Leaving the worm and belt conveyers 
out of the question for this work prac- 
tically limits consideration to the well- 
known bucket type and the 
familiar scraper type. The 
opinion favors the bucket type in spite 
of its considerably higher cost for the 
following reasons: Longer life, neater and 
and tear, less 


equally 
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cleaner work, less wear 
power used, less noise, increased reliabil- 
ity, less breakage of coal; in short, less 
total cost in working. 

As to the bunkers, 
bunkers are convenient, light and in more 
general use, yet a case is clearly made out 
for the serious consideration of reinforced 
concrete. An estimate of the probable 
saving in cost obtained from four known 
cases approximates twenty-five per cent 
for equal capacities. 

In designing the bunkers special atten- 
tion should be given to the arrangement of 
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the compartments with a view to storing 
different classes of coal to be easily drawn 
from by the engineers at their discretion. 
Such facilities are great convenience and 
have a considerable effect on the total 
economy of the station. 

As regards the measuring of coal, the 
obtained 
weighing system is in vogue and the im- 


conflicting results where the 
possibility of tallying, however accurate 
the machines, decide in favor of the vol- 
umetric measuring as against weight meas- 
urement. The results thus obtained will 
compare more consistently. This only re- 
fers to boiler-house measurement, and not 
to the measurement of coal supplied to 
the station, 
weighed. 

Mechanical Stokers—The different re- 
quirements which must be fulfilled by any 
satisfactory mechanical stoker are: Low 
first. cost, reliability and simplicity, cost 
of upkeep, cost of power for working, ac- 
cessibility and ease in replacing damaged 
parts, extent of control over rate of com- 
bustion, suitability to the type of boiler 
to be adopted, smokelessness. 

After consideration it will be found 
that the number of stokers that will an- 
swer the above requirements satisfactorily 
is very limited, and so far as use with 
water-tube boilers is concerned the author 
favors chain-grate close-linked stokers. 

Ash and Soot Handling Arrangements 
—These should be designed so as to keep 
ash and soot out of and away from the 


which, of course, must he 


boiler house proper. The ash basement 


under the boilers or firing floor is the 
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proper place for dealing with such refuse, 
and it is quite simple to load it into the 
conveyer with a minimum amount of scat- 
tering or dust. The cleaning of the econo- 
mizers ought to be arranged for in the 
same way, giving easy connection with the 
conveyer. In reference to this matter 
there will be noted in the accompanying 
plan, Fig. 3, an economizer arrangement 
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Such pumps, however, do not lend them- 
selves easily and economically to regula- 
tion over wide ranges and this, combined 
with their appreciably higher first cost, 
militates against their use under condi- 
tions of variable loads. It is necessary in 
any case to install one steam-driven feed- 
pump at least, in a generating station for 
use in emergencies when electrical power 
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which was intended for use with very 


small, cheap coal. Specially designed 
screw conveyers are fitted in sloping-sided 
compartments, forming the floor of the 
economizer chamber. This will prevent 
the annoyance of shutting and cooling 
down of the economizers for the necessary 
frequent cleaning and will result in a 
considerable saving of labor. 

Feed Pumps—Where a pump is_ to 
work at a full-load rate for long periods 
the superior efficiency of the electrically 
driven pump would point to its adoption, 


is not available. Probably the best policy 
to, follow is to start the first installment of 
plant in a station with steam pumps and 
use electrically driven pumps for the ex- 
tensions. Although feed-pumps are more 
frequently located in the boiler house 
there is a great deal to be said for situat- 
ing them in the engine room. The ar- 
rangement of feed-piping can often be 
simplified and made more direct and the 
pumps are likely to receive more attention 
than they would get at the hands of the 
firemen. It is important in such cases to 
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arrange for convenient regulation from 
the boiler house. 

Engine-Room Layout—In dealing with 
the layout of the engine room with turbine 
plant of the horizontal type, the first thing 
is to decide whether the axis of the tur- 
bines shall be parallel to the length of the 
engine room or across it. With the larger 
sizes of turbines of 1,500 kilowatts and 
above, and a single row of boilers parallel 
to the engine room, considerable space can 
be saved by the first arrangement. Before 
taking the utmost advantage of this, how- 
ever, it is well to forecast future possi- 
bilities in the way of other types of plant, 
such as vertical turbines, gas engines, etc., 
as the span and height of the crane may 
otherwise greatly handicap the choice of 
plant required for extensions. With re- 
gard to the position of the condensing 
plant, this is now almost universally situ- 
ated immediately below the turbines, on 
account of the importance of reducing the 
frictional resistance to the flow of the 
exhaust steam, and it also minimizes 
chances of leakage by diminishing the 
number of joints. The condensers can 
either be placed lengthwise with the tur- 
bines or across; the former gives a very 
compact arrangement with the turbines 
along the length of the engine room. In 
condensers of the contra-flo type, how- 
ever, the steam inlets are situated eccen- 
trically, and such condensers must, there- 
fore, be placed across the turbine. 

With regard to the air-pumps there are 
two or three modifications to choose from, 
viz., the simple air-pump or two separate 
pumps, one for dealing with air and 
vapor, the other for the water, or thirdly, 
a vacuum augmenter in combination with 
the air-pump. The absolute pressures at- 
tainable respectively in the condenser de- 
crease in the above order, the extra com- 
plications being intended to increase the 
density of the air and vapor before it is 
dealt with by the air-pump, which is done 
by cooling in the one case and by a prelim- 
inary compression with a steam jet pump 
in the other. The practical advantage of 
the possible increase in vacuum by the use 
of such methods is rather doubtful except, 
perhaps, in the case where the available 
amount of cooling water is limited and 
its temperature is high. 

It will also be found that this apparatus 
requires to be below the level of the con- 
denser, and that the necessary depth can 
not always be given owing to complica- 
tions of sewers and liability of flooding. 
Facilities for the cleaning and replace- 
ment of tubes should not be lost sight of 
in the design. 
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Circulating Water-Pipe System—To re- 
duce the power required for pumping the 
circulating water to a minimum, the out- 
let end of the discharge pipe should be 
below the level of the source of supply, 
so that the arrangement forms a species 
of syphon. Precautions are necessary to 
deal with air liberated from the water 
or leaking in at joints if the top of the 
syphon is far above water level, otherwise 
the syphonic action will soon cease. The 
advantage of the syphonic effect is, of 
course, limited to about thirty feet (prac- 
tically it may be found to be much less), 
and in cases where the waiter has to be 
raised to a considerable height, the re- 
covery of power rendered possible by the 
use of turbines situated near the lower 
end of the discharge pipe, and driven by 
the water on its return, merits considera- 
tion. As the integrity of the circulating- 
water system is of such vital importance 
in a steam-turbine installation, every care 
should be taken in the laving and joint- 
ing of the pipes, and the latter should be 
specially protected from corrosion if the 
ground is bad. Trouble has been experi- 
enced in cases where cast-iron pipes have 
been embedded in solid concrete with 
breakage due, probably, to expansion and 
contraction with the varving temperatures 
of the discharge water. A form of pipe 
which possesses considerable advantages 
for this work is one constructed of rein- 
forced concrete. Such pipes are cheap and 
durable, and can be molded practically in 
any desired shape. In any case substan- 
tial foundation must be provided for the 
pipes to obviate subsidence, and if the 
ground is soft, piling becomes necessary. 

Main Steam and Feed Piping—The 
author desires to advance a plea for re- 
ducing duplication of pipework to an 
absolute minimum and securing reliability 
by simplification, thoughtful design, care- 
ful erection and the use of the very best 
materials. The simplification and reduc- 
tion of the amount of steam piping has its 
effects on the coal bill, while the reduction 
in the number of valves and joints is 
correspondingly beneficial in economy of 
maintenance. The diameter of the main 
steam pipes can advantageously be re- 
duced when used for superheated steam. 
When turbines are used there are addi- 
tional reasons, as the flow of steam is more 
uniform and the retention of temperature 
of superheat is of greater importance than 
a slight reduction in steam pressure. 

Generators—The modern standard de- 
signs of generators of the best makers are 
very similar and their differences do not 
entail any special features in the design 


of a station. The question of efficient 
ventilation has risen into great promi- 
nence since the advent of the turbo-gener- 
ator, and ducts are generally formed in 
the concrete foundations for this purpose. 
If possible it should be arranged that these 
ducts lead from a cool space in which the 
air is still, dry, free from oily matter and 
has had time to deposit some of its dust. 
If air is drawn specially from outside the 
building, the position of its entrance 
should be carefully considered in connec- 
tion with this question of dust, and filters 
may be used. 

Auxiliaries—The use throughout a 
generating plant of continuous-current 
motors for driving auxiliaries is recom- 
mended in cases where direct current is to 
be distributed in the locality of the gener- 
ating station, as it is very convenient to 
have a storage battery reserve for this 
class of work and economical adjustment 
of speed has advantages. 

Switchgear—In moderate and _ large- 
sized stations the best system is to isolate 
the whole of the high-tension gear in 
special chambers, the operation being ef- 
fected from a gallery overlooking the en- 
gine room through the medium of elec- 
trical control. The cellular type of board 
is to be preferred, and as much space as 
can be afforded should be allowed for the 
gear. This is a strong reason for arrang- 
ing the switch chambers along the side 
of the engine room, rather than across the 
end; besides this method allows of some 
simplification in the connecting cables. 
The bus-bars should be divided by means 
of section switches so that any part may 
be made dead for inspection or repair 
without interference with the supply. 
Too much thought can not be bestowed 
in obtaining a safe working arrangement. 
In a svstem which is being earried out by 
the author the doors of the compartments 
containing the feeder isolating switches 
are provided with double locks. One key 
will be kept by the station department and 
one by the mains department. Whenever 
anv cable is required to be disconnected 
for testing or repair, the isolating switch 
will be opened and the compartment 
locked by both parties. The cable then 
can not be made alive again except in the 
presence of both the departments con- 
cerned. Facilities for earthing parts of 
the gear should be provided as a safeguard 
against their becoming charged by leak- 
age or otherwise, while persons are work- 
ing on them. It is almost universally 
acknowledged that oil-break switches are 
the only type that should be used for 
breaking high-tension circuits, and their 
breaking capacity should be chosen with 
reference to the total kilovolt-ampere ca- 
pacity of the station on a momentary 
short-circuit. 
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The Nature of the Gamma and X-Rays. 

Some time ago W. H. Bragg expressed 
dissatisfaction with the generally accepted 
ether-pulse theory of the y rays. This 
theory does not seem to him to account for 
a number of phenomena observed in con- 
nection with the production and action 
of these rays, and he suggests, in place of, 
it, what he calls the “neutral power” 
theory. In this, an electron is supposed to 
be associated with a positively charged 
particle, so that no external electric or 
magnetic forces will affect the pair in its 
motion through space. Working on this 
theory, he has made an investigation of 
the secondary radiation produced by y 
rays and he believes that all the facts 
which he has noticed are easily explained 
by his theory. The investigation has been 
continued, and he here gives a general 
summary of his results. When the y 
radiation is diminished in quantity, as it 
passes through matter, 8 radiation ap- 
pears in its place, moving at the outset 
in the original direction of the y radia- 
tion, and subsequently undergoing scat- 
tering in the ordinary manner of B rays. 
The penetration, and therefore the speed, 
of the B radiation thus produced increase 
with the penetration of the y radiation to 
which it is due. The speed of the radia- 
tion does not depend upon the nature of 
the atom in which it arises. In the case 
of radium, at least, the speed of the B 
radiation is nearly equal to the speed of 
the normal @ rays emitted by the radium 
itself. When very hard y rays traverse 
matter, their absorption, and therefore the 
production of B rays, are almost inde- 
pendent of the atomic structure of the 
matter. Softer rays are affected by atomic 
structure. They are more absorbed by 
light atoms for equal weights of absorb- 
ing screens. The softer the rays, the 
ereater is this effect. If there are any 
secondary y rays, the ionization which 
they produce is negligible as compared to 
that produced by the secondary B radia- 
tion. All of these facts can be explained 
very simply and directly on the “neutral 
pair” theory; but an explanation on the 
ether-pulse theory is not easy. On this 
theory, both the electron and the electron’s 
energy are supposed to be drawn from the 


atom, the y ray merely starting the action. 
This does not account for the direction in 


which the radiation starts, and the differ- 


_ences in velocity which may be observed. 


Another difficulty is the insufficient in- 
tensity of the y rays to produce these 
effects, if they be supposed to spread out 
in an ever-widening surface. To overcome 
this difficulty, Thomson and Campbell 
have suggested that the y ray does not 
spread out, but travels as a parallel beam. 
But this seems rather to complicate the 
theory of the subject. The “neutral pair” 
theory seems to the author the simplest 
and most satisfactory that has vet been 
suggested, and he points out that this ex- 
planation will hold with the X-rays as 
well.—A bstracted from Nature (London), 


July 23. 


@ 
Electric Traction on the Brighton 
(England) Railway. 

A brief summary of the particulars of 
electrical working which will be shortly 
put into service on the suburban lines of 
the London, Brighton & South Coast 
Railway are given here. The section of 
the line at present being electrified extends 
from Victoria station to London Bridge, 
a distance of nearly nine miles. The total 
length of track is nearly twenty-three 
miles. At the Victoria station there are 
five platforms and two through lines, and 
at London Bridge station there are six 
platform lines electrically equipped. The 
improved service. will require seven work- 
ing trains and one spare one, each train 
comprising two third-class motor-cars, 
with baggage and motorman’s compart- 
ments, each equipped with four 125-horse- 
power motors. The motor-cars will be 
placed at each end of the train with a 
first-class trailer in between. <A_ ten- 
minute service will be given. The time 
required for the entire run will be twenty- 
five minutes, including stops, which may 
he compared with the thirty-six minutes 
at present taken by the same trains. A 
new type of car has been adopted which 
has communicating compartments, en- 
abling passengers to pass from one part 
of the car tq another. The electrical 
equipment is arranged so that no one can 
come in contact with any high-tension ap- 
paratus. In fact, this is only accessible 
when the current is cut off and high-ten- 
sion connections connected to the ground. 
The overhead conductor for this line is 


a heavy grooved solid wire, one-half inch 
in diameter, supported on the double- 
catenary system. The messenger wires are 
suspended in massive porcelain insulators, 
tested to ten times the working pressure. 
Throughout the entire overhead construc- 
tion a factor of safety of ten has been 
adopted. The overhead conductor is di- 
vided into sections at each station by 
means of specially constructed switchgear 
in fireproof cabins. Thus it is possible 
to isolate any section of the line to make 
repairs or to prevent accidents. A com- 
plete system of telephone connections ex- 
ists between the cabins and signal houses. 
A duplicate feeder system has been sup- 
plied throughout the line to insure relia- 
bility, and a special system of cables was 
installed to bring the voltage drop in the 
return circuit within the requirements of 
the board of trade. The energy will be 
supplied to the Brighton Company from 
the London Electric Supply Corporation 
through mains connected to the Deptford 
station. There are four 2,000-kilowatt 
generating units installed there, one of 
which it is thought will be sufficient to 
carry the normal load. Some rather per- 
plexing difficulties were encountered in in- 
stalling the overhead equipment. At cer- 
tain points bridges are so low that the 
overhead conductor could not be more 
than fourteen feet from the ground. In 
the station it was necessary to place it 
twenty-one feet from the ground, because 
railway employés have to work on the 
roofs of the trains, which made it neces- 
sary to design a special form of collector 
bow capable of working satisfactorily at 
high speeds through a range of between 
twenty-one and fourteen feet. Special 
devices have also been necessary at the low 
bridges to prevent accidental contact with 
the high-tension. wires.—A bstracted from 
Klectrical Engineering (London), July 23 
* 

A Quantitative Determination of the 
Radium Emanation in the 
Atmosphere. 

About six years ago Elster and Geitel 
showed that an actively charged wire ex- 
posed for a few hours in the air received 
a radioactive deposit similar in character 
to the quick-changing radium products. 
The first attempt to measure the amount 
of radioactive matter in the atmosphere 
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was made by Eve in 1905. His results 
varied greatly, being for one determina- 
tion 82 X 10-1? and for another 287 XX 
10-1? gramme to a cubic metre of air. 
Eve has since described a new method 
of determining directly the amount of 
radium emanation in the atmosphere, 
which makes use of the property of cocoa- 
nut charcoal to absorb the emanation at 
low temperatures. This gave results of 
the same general magnitude, also varying 
greatly among themselves. It occurred to 
G. C. Ashman that a good opportunity for 
quantitative measurement was offered by 
the fact discovered by Rutherford that 
the emanation could be condensed at the 
temperature of liquid air. For this pur- 
pose the author drew air from out of 
doors at ground level, passed it through 
purifying solutions, then condensed it in 
a coil of copper tube immersed in liquid 
air. It was finally collected in aspirators 
made of carboys of known capacity. ‘Two 
hundred litres of dry air, free from car- 
bon dioxide, could be drawn through the 
coil at a moderate rate in six hours. At 
the end of that time the coil was allowed 
to heat up, and the volatilized emanation 
was transferred to a standardized gas elec- 
troscope. The results of four experiments 
varied from 45 X- 10-!? to 200 X 10°? 
gramme of radium to a cubic metre of 
air—variations comparable with those of 
‘Eve’s experiments. Thinking that these 
variations might be due to incomplete 
condensation of the emanation, a second 
coil similar to the first one was joined in 
series with the latter. Both were im- 
mersed in liquid air. Upon repeating the 
experiment, the emanation from the first 
coil corresponded to 51 X 10-1? gramme 
of radium to the cubic metre; while the 
second coil did not show a trace of the 
emanation, thus clearly proving that it 
was entirely condensed in_ the first 
coil. This seemed to indicate that 
the variations in results were really 
due to variations in the amount of emana- 
tion in the air at different times. ‘To de- 
termine this point, simultaneous duplicate 
experiments were conducted, the air being 
drawn through two coils in parallel at the 
same time. In one experiment it was 
found that each of two coils through 
which equal amounts of air had been 
passed simultaneously gave results cor- 
responding to 131 X 10-?? gramme of 
radium, clearly showing that the varia- 
tions were, as supposed, really those oc- 
curring in the atmosphere. The author 
finds that his mean result is about twenty- 
five per cent higher than the mean value 
found by Eve. This may easily be due to 
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variations in the qtantity measured. THis 
highest determination was made with air 
immediately after a heavy rain and a 
general thaw, following several weeks of 
freezing weather, with an unusual cover- 
ing of snow on the ground. Six experi- 
ments made at Chicago showed that the 
average amount of radium emanation per 
cubic metre of air could be maintained 
by 1 X 10°'° gramme of radium.—Ab- 
stracted from the American Journal of 
Science (New Haven), August. 
e 
The Fire on the Lancashire & York- 
shire Railway. 

An abstract is given here of the report 
issued by A. B. Trotter of the British 
Board of Trade, on the fire which broke 
out on the trailer of a train of the Liver- 
pool & Southport Railway last April. 
This fire started after the train had left 
a station. No one was injured. The fire 
is divided into two kinds: The primary 
fire, due to and supported by and in the 
immediate neighborhood of the electric are 
which started it; and the secondary fire, 
which spread by ordinary combustion 
when inflammable woodwork had caught 
fire. The cause of the primary fire is 
divided into two considerations: The de- 
fect, undoubtedly a short-circuit from the 
positive cable to earth, and the persist- 
ence of the electric current after the sub- 
station circuit-breaker had automatically 
opened. The effects of the arc were con- 
fined to a distance of a foot or so from the 
spot where the fire broke out, below the 
floor and at the point where the cables 
turned to rise up and pass through the 
floor. The probable cause of the fire was 
the main trolley cable which was insulated 
with pure and with vulcanized rubber 
taped and braided with fire resisting 
braidings. These and other cables are 
bunched in a wooden casing lined with 
thin uralite. Where they bend upward 
the uralite is cut away so that the braid- 
ing of the cable rests against the wood. 
After passing through the floor the cables 
are well ‘taped and compounded ; but this 
protection against moisture is inflam- 
mable. Mr. Trotter criticizes the bunch- 
ing of the cables in a common trough and 
the cutting away of the uralite so as to 
expose the wood, and compares this prac- 
tice with that of the Northeastern Rail- 
way, where each cable is carried in a 
separate iron pipe and the pipes them- 
selves are arranged not to cross each other, 
and all are carefully grounded to the 
frame. To prevent the collection of 
moisture in these pipes, it is reeommended 
that they be sealed up by means of split 
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wooden ferrules driven tight around the 
cable. ‘The are which started this fire was 
very severe, and lasted two or three 
minutes. Several pounds of iron were 
melted by it out of the frame. The cause 
of the persistence of the arc is said to 
have been the replacing of the circuit- 
breaker on the converter at the station 
after it had come out the first time. 
As the line breakers did not come out, 
no serious trouble was suspected, and 
current was still supplied to the car from 
more distant substations. To distinguish 
between simple overloads, grounding of 
the feeders, and arcing of the kind which 
causes fire, Mr. Trotter suggests that a 
telephone receiver be connected in an in- 
duced circuit and in shunt with as much 
of the conductor as is available at the 
substation. It might in this way be pos- 
sible to distinguish between the variations 
in current due to running of the motors, 
the comparative silence due to leakage, 
and the characteristic roar caused by an 
are. The report is concluded by recom- 
mending certain changes in the methods 
of running the cables on the cars so as to 
protect them from the weather and the 
planning of the feeders and switching de- 
vices with a view to limiting to each sec- 
tion the current supplied to that section, 
with a reasonable margin for overloads. 
Such sections should, if possible be of such 
lengih that there would be but one train 
starting on them at a time— Abstract 
from Electrical Engineering (London), 
July 16. 


a 
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Street Railway Earnings. 

A director of two of the largest street 
railway systems in the United States says, 
according to the Wall Street Journal: 

“An important lesson learned from the 
past ten months of business depression 
has been the demonstrated stability of 
Many of the 
large railroads of the country have shown 
shrinkage in gross for the year ended June 
30 of twenty to twenty-five per cent. 
Street railway earnings, on the other hand, 
have in such cases as the traction systems 
of Boston, Chicago, Philadelphia and St. 
Louis shown small gains or at the worst 
slight losses of less than three per cent. 

“In the return of prosperity the street 
railways will start a lap ahead of the rail- 
roads.” 





street railway earnings. 


a> 


Edison Companies’ Conven- 

tion. 

It is announced by President Alex Dow 
that the annual convention of the Asso- 
ciation of Edison Illuminating Com- 
panies will be held this year at the Hotel 
Aspinwall, Lenox, Mass., on September 
15, 16 and 17, with committee meetings 
on the 14th. 
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Heavy Traction Gearing. 

The development of modern electrical 
railway systems has involved a continued 
increase in the size and weight of both 
cars and equipments in order that the 
high speeds now demanded in this service 
may be maintained. As a consequence of 
these conditions the augmented stresses 
to which the teeth of motor gearing are 
subjected, combined with the limited space 
available, have rendered the strength and 
wearing qualities of gears and pinions im- 
portant factors in the cost of operation. 

In order to successfully meet these con- 
ditions without an excessive increase in 





Hudson & Manhattan Railway Company. 
the New York, New Haven & Hartford 
Railroad, the West Jersey & Seashore 
Railway Company, the Scioto Valley 
Traction Company, ete., in all of which 
the mileage records show graphically the 
increase in efficiency obtained by its use. 
As a further development along these 
lines the General Electric Company con- 
ducted a series of exhaustive experiments 
with the object of obtaining great strength 
with a uniform quality of metal, and it 
has now developed a pinion having: re- 


newals, and, in addition, the item of ex- 
pense caused by interrupted service is 
materially reduced. There is also ob- 
tained a more nearly even wearing of 
gears and pinions. 

This latter point is worthy of serious 
consideration, as the ordinary cast-steel 
gear usually outlasts three soft pinions, 
with the result that during a considerable 
proportion of its life it is operating with 
worn pinions and under conditions of low 
efficiency, which add to the mechanical 


strain on the motor. In addition to this, 





STEEL TIRE GEAR UseED By INTERBOROUGH RAPID TRANSIT COMPANY G. E. Rarnway Motor GEAR, WITH STEEL TIRE AND Cast STEEL Hus. 


witH G. E.-69 Motors. 


cost, the General Electric Company, Sche- 
nectady, N. Y., has developed a highly 
efficient gear which consists of a forged- 
steel rim or tire mounted on a cast-steel 
centre so as to form what is practically a 
one-piece gear, aS a pressure in excess of 
200 tons would be required to force the 
rim off the cast centre. This combination 
not only gives added resistance to wear 
on the gear teeth, but enables a rim to be 
replaced when finally worn out, with a 
minimum of delay and expense. 

The success with which this form of 
motor gear has met in actual service is 
indicated by the fact that during the past 
three years it has been installed in original 
equipments on many of the most impor- 
tant electric railway systems in the 
United States, among these being the {n- 
terborough Rapid Transit Company, the 


markable physical characteristics of ten- 
sile strength combined with a high elastic 
limit. These qualities are obtained with- 
out in the least sacrificing the element of 
toughness so essential to the continued 
operation of heavy equipments. 

This pinion is known as the, General 
Klectrie “New Long Life Pinion,” grade 
“F.” This special (grade F) steel, after 
being machined, is treated by a process 
which avoids any possibility of distortion 
or internal stress while cooling. 

The increased strength obtained by this 
process insures an ample factor of safety 
over the stresses to which the pinion teeth 
are subjected in ordinary service, while 
the hardness of the steel minimizes the 
effects of abrasion and thereby reduces the 
wear from friction. As a result there is 
a notable saving in the labor cost of re- 


the vibration and noise so frequently asso- 
ciated in the minds of the public with 
electric railway service are largely due to 
the unequal wearing of gears and pinions. 
The (grade F) pinion should, under 
average conditions, last as long as the 
cast-steel gear and, as a result, outwear 
three ordinary-grade pinions, with an ob- 
vious saving of the cost of two renewals 
as well as insuring operation at maximum 
efficiency. 

The general appearance and method of 
assembly of steel-tired gears are shown 
in the accompanying illustrations. In 
addition to this standard design, the Gen- 
eral Electric Company manufactures the 
grade “F” steel rim or tire so that it can 
be mounted on various forms of extended 
car-wheel hubs or steel flanges to meet 
special conditions. 
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Thermostatic Magnet Pro- 

tector. 

Appreciating the opportunity which 
exists for a reliable magnet protective de- 
vice which would not be dependent upon 
an electromechanical mechanism, the de- 
signers of the thermostatic magnet pro- 
tector, illustrated herewith, after a long 
series of exhaustive tests under actual 
service conditions, finally adopted this 
form as embodying all the desirable fea- 
tures called for in a protective device of 
this nature. 

The device consists of a spring clip 
mounted on a metal holder and locked in 
position by means of a small metallic 
“button.” This button is composed of a 
special alloy, which will melt at a_pre- 
determined temperature, and in melting 
releases the spring clip, which instantly 
opens the circuit and cuts the apparatus 
being protected out of circuit—thus pre- 
It should be under- 
stood that this button carries no current 
and does not act as a fuse, but is de- 
pendent for its operation upon the actual 
temperature of the apparatus to be pro- 
tected. 

The thermostatic magnet protector was 


venting a burnout. 


primarily designed for the protection of 
arc-lamp coils, and in this field found its 
widest application. ‘There are many so- 
called indestructible magnet coils, but they 
frequently burn oyt under actual service 
conditions and generally do more or less 
damage to other parts of the apparatus. 

By placing the thermostatic magnet 
protector in series and with the magnet 
coils, it will be found impossible to dam- 
age the coils, as this device will always 
cut the lamp out of service before a dan- 
gerous temperature has been reached. 

Arc-lamp repairs are expensive, both in 
material, time and loss of service, and any 
device which will prevent this expense will 
be appreciated by users of are lamps. 

The following report, dated June 8, 
from the Commonwealth Edison Com- 
pany’s laboratory, on the operation of this 
protective device, is of interest and clearly 
illustrates the inherent reliability of this 
new device which is being placed on the 
market by the Central Electric Company, 
Chicago, Tl. : 

“We have made numerous tests on are 
lamps equipped with the thermostat pro- 
tective device, and find the following con- 
ditions : 

“The thermostat, situated as it is in the 
shell of the lamp, is actuated by the tem- 
perature of the air surrounding the coil. 
This air, in the case of the direct-current 
lamp, is not heated nearly so much by the 


ELECTRICAL REVIEW 


coil as it is by the resistance spools. In 
each case the temperature of the air sur- 
rounding the thermostat was within two 
or three degrees of 135 degrees centigrade, 
as measured by the thermometer when the 
circuit was opened by the thermostat. In 
order to find out whether the external 
temperature of the coil was higher or 
lower than the internal temperature, the 
resistance of the coil was measured at the 
same time that the temperature readings 
were taken. With the current in the lamp 
approximately twenty-five per cent above 
normal, and with the surrounding air 
at about twenty-two degrees centigrade, it 
was found that the mean temperature of 
the coil as determined by the resistance 
method was approximately eight to ten 
degrees centigrade lower than the external 
temperature of the coil. 

“To determine the effect of lower ex- 
ternal temperatures and wind upon the 





THERMOSTATIC MAGNET PROTECTOR. 


operation of the thermostat, and the rela- 
tion of mean coil temperature to external 
temperature of the coil, under these con- 
ditions, a fan was arranged to throw a 
current of air upon the shell of the lamp. 
The current in this case was also kept at 
about twenty-five per cent above normal, 
and the temperature, by thermometer 
placed on the outside of the coil, compared 
with the mean temperature as obtained 
by resistance method. In this case it was 
found that the mean temperature of the 
coil as found by the resistance method 
was four or five degrees higher than the 
temperature of the air surrounding the 
thermostat. With extreme weather condi- 
tions it is possible that the difference 
would be much greater. 

“The thermostat will not operate under 
ordinary operation of the lamp, but will 
blow within one or two minutes after the 
temperature of the surrounding air at the 
plug has reached 135 degrees centigrade. 

“On each test made the thermostat has 
opened the circuit satisfactorily.” 


Motor-Driven Cold-Metal 
Saw. 


The use of small cold saws for cutting 
off all sizes and shapes of metal work has 
become very general in a great variety of 
establishments, not only because of the 
utility of the saw itself, but also because 
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Motor-DRIVEN CoLD-METAL Saw. 


of the fact that individual motors have 
heen most successfully fitted to the saws. 

In a great many establishments it would 
he almost impossible to locate the saw so 
that it could be conveniently used by the 
workmen. In the average machine shop 
one or more saws are required in the stock 
room or some other equally inconvenient 
place for mechanical drive. Here the use 
of a small motor on the saw permits the 
location to be selected without reference 

















Mortor-DrRIvEN CoLv-METAL SAw. 


to any requirements except the conve- 
nience of putting work through. 

In structural iron works the self-con- 
tained unit of motor and saw can be 
picked up by a crane and carried to any 
part of the building or yard. Similarly 
the use of the motor-driven set is found 
very advantageous in a great many plants. 

The cold saw illustrated, which is one 
that does not require a bevel gear, is es- 
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pecially adapted to motor drive. The 
saw is manufactured by the Lea Equip- 
ment Company, of New York city, and is 
fitted with a Westinghouse shunt motor. 
The size shown requires a two-and-one- 
half-horse-power motor and is capable of 
cutting eight-inch round stock. A Morse 
silent chain is used to connect the motor 
to the saw, in preference to gearing, as 
experiments have shown the former to be 
more satisfactory. 

It is necessary to be able to adjust the 
speed of the saw in order to cut different 
metals with maximum efficiency. For in- 
stance, experience has shown that the per- 
ipheral speed of the saw should be fifty-two 
feet per minute with a very coarse feed 
for structural iron, machinery steel and 
metals of this class. For annealed tool 
steel a lower speed of but thirty-seven feet 
a minute is the most efficient. This same 
speed is also used on Krupp’s chrome 
nickel steel. In order to obtain these 
speeds, an adjustable-speed motor with 
speed range of one and one-third to one 
is used, with a speed-controlling rheostat. 
It is only necessary to move the handle of 
the controller to obtain any desired speed. 





a 
Feed-Water Filtration. 

The accompanying illustrations show 

the Blackburn-Smith féed-water filter and 

grease extractor, a device which is in- 
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between the pump and the heater, in order 
that the suspended particles will be caught 
before they can settle on and reduce the 
efficiency of the heater surface. 

This filter is very effective in removing 
mechanically suspended particles from the 





REMOVING THE FILTERING MEDIUM. 


water supply, for removing all particles of 
oil, grease and dirt from the lines, and 
anywhere that the condensed exhaust re- 
turns from steam-heating systems, con- 
densers, drying coils, ete. By removing 
the scale-forming matter the filter reduces 
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where oil or grease is present -in large 
quantities, a better arrangement is to run 
two or more filters in parallel. Each 
filter can then be thrown into service or 
cut out at will, and any filter can be 
cleaned while the plant is running, and 
no impurities reach the boiler. 

The water passes from the feed pump 
into the filter inlet, through the upper or 
filtering chamber, then through the filter 
cartridges into the pump chamber, and 
from the pump chamber through the out- 
let to the heater or boiler. 

The water passes through the cartridges 
with very little friction, but in the course 
of time, as the foreign material accumu- 
lates on the filtering cloth, some resistance 
will result. When the difference of press- 
ure, as shown by the pressure gauge, in- 
creases to twenty pounds per square inch, 
the filter should be cleaned. A water re- 
lief valve automatically prevents the build- 
ing up of excessive pressure in the pump 
discharge line. 

The valve chamber is made right-hand 
or left-hand, as desired, so that the filter 
may be set on either side of the line. 
Both the main valves are in a straight 
line with the feed pipe. 

The number of cartridges in each filter 
varies with the size of the unit. Each 
cartridge consists of two concentric 
cylinders of heavy perforated brass tubing 
covered with linen terry. The lower end 





ExTERIOR View OF CARTRIDGE-UNIT TYPE FEED-WATER FILTER. 


stalled in the feed line and subjects all 
entering water to double filtration through 
separated terry cloths. If an open heater 
is used the filter is placed between the 
pump and the boiler, but if the heater is 
of the closed type the filter is installed 


repair bills and also effects a saving in 
coal bills and bills for water supply. 
Terry cloth can be cleaned and used over 
and over again, and the filter costs prac- 
tically nothing for maintenance. 

Where muddy water is to be filtered, or 


SECTIONAL VIEW OF CaRTRIDGE-UNIT TyPE FEED-WATER FILTER. 


of the inner cylinder is expanded into the 
partition which separates the filtering and 
outlet chambers, and the upper end is 
covered by a perforated brass cap. 

The Blackburn-Smith filter is made by 
James Beggs & Company, 109 Liberty 
street, New York city. 
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Troy Electrical Company’s 
Iron-Clad Fittings. 

The accompanying illustrations show 
several fittings which have been placed on 
the market by the Troy Electrical Com- 
pany, of Troy, N. Y. Fig. 1 shows the 
new “Teco” iron-clad standard service or 





Fie. 1.—‘‘ Teco” IRuN-CLaD STANDARD SERVICE OR ENTRANCE 


Switcu, No. 120. 


entrance switch. This is made in sizes 
ranging from eight and one-half by four 
and one-half by four and one-half inches 
to thirty-one and one-half by ten by five 
inches, for double-pole, triple-pole and 
four-pole switches, for open work, for 





Fia. 2.—‘‘ TEco” StyLE ‘*D” UNIon 
ConDuitT Firtine. 
half-inch, three-quarters-inch and _ one- 
inch conduit. 

Fig. 2 shows the style “D” Union con- 
duit fitting. This fitting is made for one- 
half-inch, three-quarters-inch, one-inch, 
one-and-one-quarter-inch, one-and-one- 
half-inch, two-inch, two-and-one-half-inch 
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Cuicaco ConpuiTt Kop CoupPpLiINnG, DISASSEMBLED. 


and three-inch conduit, for two, three and 
four wires, and with blank bushings and 
locknuts. The one-half-inch and _ three- 
quarters-inch fittings have composition 
bushings in the head for wire outlets. 
The one-and-one-quarter-inch fittings have 
porcelain bushings with one-half-inch 
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holes. The one-and-one-half-inch and 
two-inch fittings have porcelain bushings 
with seven-eighths-inch holes. The two- 
and-one-half-inch and three-inch fittings 
have one-and-one-half-inch bushings. 


Fig. 3 shows the style “A” Union rigid 
and flexible conduit fitting. ‘This is made 
to accommodate one-half-inch and three- 
quarters-inch conduits, and is fitted with 
adjustable covers for one, two and three- 
wire circuits. 

These conduit fittings are especially 
adapted for open construction, and the 
style “A” fitting is interchangeable with 
a “T” or an “X,” which makes it an easy 
matter to add to a line after the work 
has been finished up. , 





a> 
> 


The Chicago Conduit Rod 
Coupling. 


The accompanying illustrations show 
the conduit rod coupling which has been 
placed on the market by the Chicago Con- 
duit Rod Coupling Company, 310 Cuyler 
‘avenue, Chicago, Ill. The function of this 
coupling can be readily understood from 
the illustrations. The tongue which 
enters the groove in the other portion of 
the joint fits tightly against the butt of 


that casting, preventing end play. It also 
prevents lost motion in twisting, as there 
is just enough side play to permit the 
rods to be used in pipe laid with slight 
irregularities and changes of direction. 
The conduit heads are made of malleable 
cast iron. The thickest part of the casting 
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is at the precise point where the greatest 
The coupling is so de- 


strain occurs. 
signed that four-foot rods may be con- 
nected and disconnected with perfect ease 
in the smaller manholes. 


Double rivet 





Fic. 3.—‘‘ TEco” STYLE ‘‘A” Union RieiD AND FLEXIBLE 


ConbDvuIT FIrrine. 


hoies are provided, giving great pulling 
strength and also high twisting strain. 
The tongue is pierced, permitting the at- 
tachment of a pulling cable and also 
facilitating the cleaning of the joint if 
this should become necessary. 

— i 
Alternating Current in New 
York City. 

The United Electric Light and Power 
Company, New York city, has closed a 
contract with the Astor estate covering 
the complete supply of electricity for 
lighting to a new office building to be 
erected on Seventh avenue, extending 
from Forty-third to Forty-fourth street, 
opposite the New York Theatre. Thirty- 
four stores will be included in this build- 
ing. Elevators and pumps will also be 
supplied with alternating current. 

The Hedden Construction Company 
has placed an order for sixteen hoisting 
machines to be operated by two-phase 
alternating-current motors. 
will be the first used on the new office 


These hoists 
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building to be erected on the site of the 
Fifth Avenue Hotel. The current will be 
supplied from the mains of the United 
Electric Light and Power Company. 
Over 800 horse-power in hoists will be 
used during the construction of this build- 
ing. 
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DOMESTIC AND EXPORT. 

TO GENERATE ELECTRICITY IN WEST VIRGINIA GAS 
FIELDS—It is understood that a company, to be capitalized at 
$3,500,000, is being formed to generate electricity at gas fields in 
West Virginia, to be transmitted to Cincinnati, Ohio. The directors 
of the Columbia Gas and Electric Company, Cleveland, Ohio, which 
owns large gas fields in West Virginia, are said to be interested in 
this enterprise. 

TO TEST STATE’S WATER RIGHT—Interests using’ hydraulic 
power on the Oswego River at Fulton, Oswego County, New York 
state, have filed against the state claims aggregating $1,043,940. 
The state, it appears, has appropriated the water at that point for 
the new barge canal. The character of the damage is similar to 
that involved in a claim of the Fulton Light, Heat and Power Com- 
pany for $3,000,000, which is now pending before the State Court of 
Claims. 


ECONOMIC POWER AND CONSTRUCTION COMPANY GETS 
TEMPORARY INJUNCTION—Supreme Court Justice George H. 
Fitts, of Albany, N. Y., has granted a writ of prohibition to the 
Economic Power and Construction Company, restraining the Public 
Service Commission until September 28 from holding a hearing on 
the company’s right to operate in Geneva, N. Y. The Economic 
company claims to have a general franchise in the state granted 
to it prior to the existing franchise laws and commissions created 
by the legislature. The company proposes to supply steam heat and 
electric power to Buffalo citizens as soon as suits now pending in 
the courts have been disposed of. 


TO CONSOLIDATE LIGHTING PLANTS—Plans are maturing, 
it is reported, for the consolidation by H. E. Huntington and asso- 
ciates of all the power and lighting companies in Los Angeles, Cal., 
with $50,000,000 capital stock. On September 1 the plant of the 
City Gas Company, purchased recently by Huntington’s Pacifié Light 
and Power Company, will be formally turned over, and the next 
intended step, it is asserted, is the purchase of the Los Angeles Gas 
and Electric Company, on which a price of $7,000,000 with a bond 
issue of $3,500,000 is said to have been set. No figures have been 
given out regarding the Edison Electric, the largest of all the com- 
panies, but it is believed that it is included in the project. 


NEW ELECTRIC ROAD—Work is to begin at once near Fred- 
ericksburg, Va., on a dam across the Rappahannock River. The 
work is to be under the direction of W. C. Whitner, hydraulic engi- 
neer for the Virginia Passenger and Power Company, who is also 
president of the Fredericksburg Power Company. Both these com- 
panies are controlled by the Gould interests. The Goulds last year 
succeeded in obtaining a repeal of the law prohibiting a paralleling 
of the Richmond, Fredericksburg & Potomac Railroad, and announced 
their intention of building an electric line from Richmond, Va., to 
Washington, D. C. Application for a charter with this object in 
view was made, but it was withdrawn, and a charter will be asked 
for a line to connect with the Richmond & Chesapeake Bay line 
at Ashland and an electric line which comes from Washington into 
Virginia and which line is owned by the Goulds. Power developed 
by the building of the new dam near Fredericksburg will be used to 
operate the cars on the new line. The dam will involve an expendi- 
ture of $50,000, will be of concrete, 800 feet long, twenty-five feet 
high and will be completed by Christmas. The power to be devel- 
oped will reach about 12,000 horse-power. 


NEW WESTERN ELECTRIC LINE—M. D. Wright, a capitalist 
of Cour d’Alene, Idaho, has authorized the announcement that work 
on an electric railway between Coeur d’Alene and Wallace, ninety- 
five miles, will begin within four months. The new road will be a 
branch of the Spokane & Inland Empire Railway system, and will 
be under its control. The system already operates a line between 
Spokane and Ceur d’Alene and Hayden Lake. Mr. Wright added: 
“There is no doubt that the long-talked-of line between Cceur d’Alene 


and Wallace will be built, and the Hayden Lake line will be built 
as far as Squaw Bay on Pend Oreille Lake. A junction of the 
two roads will be at Coeur d’Alene. The Wallace line will follow 
the Blue Creek route to Catalbo, and from there it will parallel the 
Oregon Railroad and Navigation line to Wallace. It will aimost 
follow the Washington Water Power high-tension iine. The grade 
will be much better than the Fourth of July Cafion route, there 
being few and short tunnels, if any. The grade will be about one 
per cent.” Announcement is also made by Jay P. Graves, president 
of the system, that his company and associates are planning an elec- 
tric line from Nine Mile Bridge to Miles, thence to Kettle Falls, 
Wash., 145 miles. This will afford an outlet to Spokane for im- 
mense mineral tonnage from the properties along the Columbia 
River, as weil as in the interior of the Coivilie reservation. 


ROCHESTER, CORNING & ELMIRA TRACTION COMPANY— 
The Public Service Commission for the Second District of New 
York state has issued a supplemental order in the case of the 
Rochester, Corning & Elmira Traction Company, providing that the 
company can issue capital stock to the amount of $380,000, par value, 
and bonds, par value, to the amount of $1,000,000. The new order 
is made upon the condition that none of the proceeds of the stock 
or bonds be used for contingencies, legal or other expenses, or- 
ganization expenses or working capital, the proceeds of the stock 
and bonds to be used exclusively for the construction and equip- 
ment of that part of the road from Rochester to Conesus Lake; and 
that any excess above such requirements shall be held until fur- 
ther order from the commission, but no bonds shall be issued or 
sold until stock to the aggregate amount, par value, of $380,000 
shall have been subscribed for by responsible parties, such subscrip- 
tion to be approved to the satisfaction of the commission. The 
criginal application asked for an authorization for the issuing of 
bonds to the amount of $8,000,000 and of the balance of its stock, 
$3,880,000. The company had previously issued $120,000 capital 
stock. The order allowed an issue of $4,210,000 in bonds and the 
full issue of $4,000,000 in stock, a total capitalization of $8,210,000. 
The commission required as a condition of the order that the 
$4,000,000 of capital stock must be subscribed by responsible parties 
before any bonds could be issued. The projectors of the company 
reported that it was impossible to dispose of the stock and bonds 
necessary for the construction and completion of the road, but 
stated that if the company were permitted to construct first that 
part of its road extending from Rochester to Conesus Lake, a dis- 
tance of twenty-five miles, and equip and put it in operation, it 
would be able to sell and dispose of the stock and bonds necessary 
for such construction and equipment. From the application it ap- 
peared that the company had in hand $120,000 in cash, the pro- 
ceeds of its capital stock issued prior to July 1, 1907, and that the 
estimated cost of twenty-five miles of road would be $1,350,000. ° 


NEW INCORPORATIONS. 

DICKENS, NEB.—North Platte & Dickens Telephone Company. 
$5,005. 

HARRISBURG, PA.—Boyertown Electric Company, Boyertown. 
$5,000. 

DOVER, DEL.—Electrical Corporation Consolidated Company, 
Wilmington. $1,500,000. 

MADISON, W1iS.—Farmers’ Mutual Telephone Company, Bara- 
boo. An amendment increasing its capital from $6,000 to $12,000. 

SALEM, ORE.—Gordon Falls Electric and Manufacturing Com- 
pany, Portland. $225,000. Incorporators: Charles Coopey, George 
L. Peaslee and E. Y. Judd. 

MILWAUKEE, WIS.—The Home Telephone Company, Durand. 
$12,000. Incorporators: W. E. Plummer, George Tarrant, A. J. 
Wallace and Frank Pierce. 
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ELECTRIC RAILWAYS. 


MILWAUKEE, WIS.—The Milwaukee Electric Railway and 
Light Company has inaugurated hourly service between Milwaukee 
and Watertown. 


DENVER, COL.—The electric service to Eldorado Springs from 
this city and Boulder has been opened. This completes the entire 
Denver & Interurban system. 


ASHEVILLE, N. C.—Actual work has been begun on the Weaver- 
ville Electric Railway, which is to extend from New Bridge Station, 
on the Rapid Transit Railway, four miles to Weaverville. 


CANON CITY, COL.—President S. H. Atwater, of the Kansas & 
Colorado Railroad Company, has signed contracts for the surveying 
and grading of the Cafion City division, and work has been begun. 


NIAGARA FALLS, N. Y.—The International Railway Company 
will begin at once the work of extending its Devil’s Hole line to the 
tracks of the Rome, Watertown & Ogdensburg Railroad just below 
Niagara University. 


PORTLAND, ME.—The directors of the Portland & Northern 
Railroad Company, which contemplates the operation of an electric 
line from Portland to Bridgton, went over the proposed route of the 
road recently and made arrangements for the survey. 


MEADVILLE, PA.—In the offices of the register and recorder 
in this city there has been filed a mortgage of $300,000 against the 
Erie & Cambridge Springs Street Railway Company in favor of 
A. L. Curtze, trustee, to secure an issue of five per cent gold bonds. 


OAKLAND, CAL.—The board of supervisors has decided pro- 
visionally to grant permission to A. W. Maltby and Joseph Naphtaly 
to operate an electric street railway through the Alameda County 
part of the Alameda-Contra Costa tunnel, back of Claremont. The 
franchise is limited to five years. 


IOLA, KAN.—A deal has been closed whereby the Iola Electric 
Railway Company, now running cars between Iola and LaHarpe, 
comes into possession of the Kansas Southern Electric Railway 
Company, which will build an electric line between this city and 
Pittsburg, Kan., touching all important cities. 


McKINNEY, TEX.—E. M. Hopkins and associates, of Detroit, 
Mich., who have held several conferences with citizens along the 
line of the proposed Fort Worth-Bonham Interurban, finding that 
their proposition would not be accepted by the local citizens, have 
purchased the right of way of the old proposed line from here to 
Bonham. 


MORGANTOWN, W. VA.—At a meeting of the directors of the 
Morgantown & Dunkard Valley Electric Railway, held at Blackville, 
it was decided to start the work of building the first section of the 
road. This is to be constructed from Granville to Stumptown to 
the mouth of Wade’s Run. J. A. Martin has been selected to super- 
intend the construction of the road. 


BILLINGS, MONT.—The survey for the proposed electric line 
from Columbus to Cooke City has been completed between the former 
city and Absarokee, and right-of-way men are making arrangements 
to secure right of way for the road from Absarokee to Cooke City, 
a free right of way having been assured between Columbus and 
Absarokee. The city of Columbus has also donated terminal land 
and raised sufficient to build a bridge across the Yellowstone. 


BUTLER, PA.—Butler and Pittsburg capitalists recently went 
over the route of the proposed new trolley line from Butler to 
Greenville by way of Queens Junction, Slippery Rock, Grove City 
and Mercer, and announcement is made that the right of way will 
be obtained this fall. Two routes are now being considered. The 
route favored follows the Bessemer & Lake Erie Railroad to Kiester 
Station and then west to Slippery Rock. The road to Greenville 
would cost $3,000,000. 


PITTSBURG, PA.—Contracts have been awarded for the con-~ 


nection of the Youngstown & Ohio River Railway with the Ohio 
Valley Scenic route at East Liverpool. Four miles of track will 
have to be constructed, from East Liverpool north to a point between 
East Liverpool and West Point. The Youngstown & Ohio River 
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electric road is arranging to haul coal from a large undeveloped 
field in the vicinity of West Point to make shipping connection with 
the Erie Railroad at Lisbon. 


MEMPHIS, TENN.—Contract for the construction of the first 
section of the interurban system between Memphis and Lake View, 
Miss., has been let by the board of directors of the Lake View Trac- 
tion Company to M. J. Roach. The total cost of the Lake View 
division, about twelve miles, excluding the electrical equipment and 
rolling stock, will be about $189,000. The contract calls for the 
completion of the railroad and track laying on this division by 
January 1, 1909. Next summer, it is expected, will see the system 
in active operation. 


JANESVILLE, WIS.—Organization of the Cincinnati Construc- 
tion Company has been completed with the election of H. H. Zigler, 
Columbus, as president; W. L. Jamison, vice-president; F. D. Jami- 
son, Cincinnati, secretary and treasurer; Joseph Ellis, Janesville, 
resident manager and assistant secretary. The officers and George 
P. Stimson, of Cincinnati, constitute the board of directors. janes- 
ville was designated as the headquarters. Behind the company is a 
syndicate of Ohio capitalists which has built several roads in Michi- 
gan. H. H. Zigler, the president, says that he hopes to have the 
survey complete, the profiles ready and everything ready for appli- 
cation to the State Railway Commission for a franchise by October 
1. Then, if the winter is an open one, work of construction on the 
line to Madison will begin at once. 


KANSAS CITY, KAN.—Plans are being perfected for the or- 
ganization of a trust company in Kansas City. It will be known as 
the Kansas City Union Trust Company, and the purpose is to 
finance a system of interurban trolley lines out of Kansas City. 
The company that is first to build these lines is known as the Inter- 
state Power and Transit Company. The road will run through 
Topeka and Lawrence, with a road to Coffeyville, through Garnett, 
Iola, Humboldt and Cherryvale, with branch lines to Parsons and 
Independence. Later it is proposed to extend the line from Coffey- 
ville to Oklahoma City by way of Tulsa, with spurs to Guthrie, 
Shawnee and Muskogee. Another proposed extension is from To- 
peka to Salina and Hutchinson. It is also proposed to build from 
Parsons to Joplin. 


ST. CATHARINE’S, ONTARIO—The projected electric railway 
across the Niagara peninsula from Dunnville appears to be a prac- 
tical undertaking. The scheme was introduced some months ago, 
but fell through even after municipal by-laws had been passed tu 
purchase a $39,000 bond issue to aid the promoters. The president 
of the company, James A. Ross, of Wellandport, the provincial mem- 
ber, has been working out the new scheme and has enlisted the aid 
of George Dunstan, of Toronto, and P. T. McGrath, of Worcester, 
Mass. It is now proposed to build from Dunnville through Welland- 
port and St. Ann’s to Beamsville, where a connection would be made 
with the Hamilton, Grimsby & Beamsville line. A party of survey- 
ors is now at work. The Dunnville people will not be called upon 
to finance the bonds, but will be asked for the right of way through 
certain streets. The proposed road would open up a large section 
which is now practically shut off from quick communication with 
the more northerly and easterly end of the district. 


BUFFALO, N. Y.—The Public Service Commission for the Sec- 
ond District has given its consent to the Niagara Falls Electrical 
Transmission Company to grant and transfer to the Buffalo, Lock- 
port & Rochester Railway Company private rights of way for its 
transmission line in the villages of Middleport, Medina, Albion, 
Brockport and Spencerport and towns of Greece, Gates, Ogden and 
Ridgeway, which lie between the city of Lockport and the city of 
Rochester along the right of way of the railway company, and to 
the Buffalo, Lockport & Rochester Railway Company to take and 
hold the same. The Niagara Falls Electrical Company is also per- 
mitted to assign and transfer to the Buffalo, Lockport & Rochester 
Railway Company the municipal consents or franchises of the locali- 
ties mentioned above. The Buffalo, Lockport & Rochester Railway 
Company is authorized to take, hold and exercise all the rights 
conferred or created by these consents. The Buffalo, Lockport & 
Rochester Railway Company is authorized to use the transmission 
line constructed by it from South Greece station in the county of 
Monroe to the substation in the village of Albion, county of Or- 
leans, in and about the operating of its railroads. 
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ELECTRIC LIGHTING. 
TAUNTON, MASS.—The committee on street lights has voted 
to extend the incandescent lighting system at a cost of about $8,000. 


LANDER, WYO.—It is announced that Asmus Boysen, of Chi- 
cago, will build another power plant in the cafion of the Pope Agie, 
"above Lander. 


PEMBROKE, ME.—The plant of the Pembroke Power Company, 
which was destroyed by fire last spring, will be rebuilt, work to 
start at an early date. 


STRASBURG, VA.—The Rock Spring Electric Company, incor- 
porated with $25,000 capital, will establish an electric plant and 
has contracted for machinery. 


ALBANY, N. Y.—The Albany Electric Illuminating Company has 
contracted for the purchase and installation of new street lamps in 
this city. The amount of the contract is $59,000. 


GEORGETOWN, PA.—The township commissioners have awarded 
a street lighting contract to the Prospect Rock Light, Heat and 
Power Company. There will be twenty-five arc lamps installed. 


SUTTON, MASS.—The Grafton Electric Company has been 
awarded the contract for street lighting. This calls for sixty-five 
incandescent lamps at a cost of $14 per year, the contract to run 
for five years. 


WEST CALDWELL, N. J.—The West Caldwell borough council 
has decided to extend its lighted territory and authorized the light- 
ing committee to execute a contract with the Public Service Cor- 
poration to install additional lamps. 


MEDFORD, ORE.—Colonel F. H. Ray, of New York, president of 
the Rogue River Electric Company, formerly the Condor Water and 
Power Company, on a recent trip West, gave final orders for the 
enlarging of the plant which is now furnishing electric power to 
southern Oregon towns. 


CLINTON, MASS.—The town of Leominster is said to be con- 
sidering the feasibility of securing electricity for municipal light- 
ing from the Connecticut River Power Company, and as a part of 
that scheme the purchase of the Leominster Electric Light and 
Power Company’s plant. 


COLORADO SPRINGS, COL.—By an arrangement concluded re- 
cently between the United Hydroelectric Company, of Georgetown, 
and the Central Colorado Power Company, of this city, the former 
company has been made the sole distributing agent in Gilpin and 
Clear Creek counties for the latter company. 


FREMONT, OHIO—The Fremont Power and Light Company, 
recently granted a franchise by the city council, has accepted the 
terins of the grant and announces that work on the new plant will 
begin at once. The company proposes to harness the Sandusky 
River and erect a large power plant in Ballville, south of Fremont. 


NEWARK, N. J.—The municipal lighting committee has asked 
the finance committee for $10,000 for preliminary plans for building 
a municipal lighting plant. The scheme was voted on favorably 
at the 1907 election, and calls for an expenditure of $1,000,000. The 
$10,000 is to pay an expert for making estimates and drafting plans. 


SHELBURNE FALLS, MASS.—The Shelburne Falls Electric 
Light and Power Company has purchased of the Lamson & Good- 
now Company the strip of land south of the W. C. Thompson Block, 
and is planning to build a new power station. The company will 
go ahead with the work at once, and when completed will give both 
day ard night service. 


GROTON, VT.—Clark & Davidson, owners of the grist mill at 
this place, are to put in an electric light and power plant, to supply 
power to the stone sheds and electricity for street and house light- 
ing. The firm has purchased the old Baldwin mill water rights 
located at the lower end of the village, and the work of replacing 
the dam washed out several years ago has commenced. It is ex- 
pected to have the plant in operation by October 1. 


HAGERSTOWN, MD.—The Antietam Electric Light and Power 
Company, composed of Clarence E. Easterday, Orville E. Shifler and 
Harry L. Moser, has purchased of John W. Nihiser a portion of the 
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Delemere tract, along the Antietam Creek, for $4,25u. The property 
is valuable by reason of the water power, a large milldam built in 
the creek being part of the property. The buyers, who recently 
obtained a contract to light Boonsboro for ten years, will build a 
power plant at the old Delemere Mill. 


PITTSFIELD, ME.—Work will be begun shortly on the build- 
ing of a 200-foot log dam with concrete bottom at Cleveland Rips 
in North Anson, on the Carrabasset River, by the Franklin Power 
Company, chartered in 1903 under the name of the Carratunk Power 
Company, capitalized at $100,000, to provide Farmington, New Vine- 
yard and ultimately the town of Wilton with electricity for illumi- 
nating and manufacturing purposes. It is expected that by October 
lights will be in operation in Farmington. 


OLYMPIA, WASH.—Papers for what is thought to be a rival 
company to the Skookumchuck Power Company have been filed with 
the county commissioners by H. P. Schiel and William McArthur. 
The new company will get power in the Deschutes near Ranier 
and furnish power in the vicinity of Ranier, Bucoda and Tenino. 
The Skookumchuck Power Company will get its power about four- 
teen miles above Tenino in the Skookumchuck. Both companies 
state work will commence immediately when franchises are granted. 


LEGAL NOTES. 


RIGHT TO DISTURB WIRES OF STREET RAILWAY SYS- 
TEM—The right to move a building along a public street upon 
which an electric railway has been lawfully constructed, to the 
serious interference with the operation of the cars and the wires 
by which they are operated, is denied in Fort Madison Street Rail- 
way Company vs. Hughes (Iowa), 114 N. W. 10,14 L. R. A. (N. S.) 
448. 


RIGHT TO REMOVE TELEPHONE POLE—The right of the 
owner of a leasehold renewable forever, which extends to the centre 
of a private alley, to cut down and remove a telephone pole placed 
on his half thereof without permission in such a manner as to in- 
terfere with his reasonable use of the alley, after giving notice to 
its owner to remove it, which is not acted upon within a reasonable 
time, is sustained in Maryland Telephone and Telegraph Company 
vs. Ruth (Md.) 68 Atl. 358, 14 L. R. A. (N.S.) 427. 


RIGHT OF CITY TO FIX ADDITIONAL BURDENS UPON 
TELEPHONE COMPANY—A city which, by ordinance, has per- 
mitted a telephone company to erect its poles and wires in the 
streets. and has thereby invited the company to make investments 
and expenditures, which it has made in good faith and in reliance 
on the ordinance, is held, in Plattsmouth vs. Nebraska Telephone 
Company (Neb.), 114 N. W. 588, 14 L. R. A. (N. S.) 654, to have no 
right arbitrarily to impose by subsequent regulations, without neces- 
sity or the demands of public convenience, additional burdens upon 
the company which are clearly beyond the reasonable exercise of the 
police power. 


RIGHT OF INTERURBAN ELECTRIC RAILWAY COMPANY 
TO USE OF CITY STREETS—An interurban electric railway com- 
pany using tracks in a city street for street-car business under a 
street-raiiway franchise is held, in Brickles vs. Milwaukee Light, 
Heat and Traction Company (Wis.), 114 N. W. 810, 14 L. R. A. 
(N. S.) 644, not to take the interest of abutting owners for inter- 
urban purposes until it transforms the tracks, roadbed and appli- 
ances to interurban uses; neither the passage of a statute authoriz- 
ing condemnation, nor the continued wrongful use for interurban 
purposes of the street railway tracks thereafter, being considered 
an expropriation of their rights. 


PRELIMINARY INJUNCTION GRANTED ON ALLEGED 
TRANSFORMER INFRINGEMENT—Judge Ray, of the United 
States Circuit Court for the Northern District of New York, has 
granted a preliminary injunction against the Middleburg & Scho- 
harie Light, Heat and Power Company, in the suit of the Westing- 
house Electric and Manufacturing Company against the Middleburg 
company for infringement of the Stanley patent, No. 469,809. The 
Middleburg company uses the transformer manufactured by the 
Pittsburg Transformer Company. The operation of the injunction 
is suspended until November 15 to permit the Middleburg com- 
pany to either remove the infringing transformers or to appeal. 
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PERSONAL MENTION. 
MR. A. A. ARLINE, of Dallas, Tex., has been appointed man- 
ager of the Orange, Tex., office of the Southwestern Telegraph and 
Telephone Company. 


MR. H. A. EVERETT has resigned as president and director of 
the Toledo Railways and Light Company. Barton Smith takes his 
place as director, but the office of president remains unfilled. 

MR. J. J. BROOMFIELD, manager of the contract department of 
the Interstate Telephone Company, has resigned and will be suc- 
ceeded by F. B. Shalters, who has assumed charge of the Trenton, 
N. J., office. 

MR. CLAUD HAUGH, for ten years inspector of the Waynesboro, 
Pa., exchange of the Bell Telephone Company of Pennsylvania, has 
resigned and will devote his attention to the electrical contracting 
business which he recently established. 


MR. W. V. N. POWELSON, it is announced, has resigned as 
president of the Union Electric Light and Power Company, of St. 
Louis, Mo., and will be succeeded by Arthur Williams, of New 
York. Mr. Powelson will engage in engineering, establishing a com- 
pany in New York to be known as Cooper & Powelson. 

DR. WILLIAM M. HABIRSHAW, president of the Habirshaw 
Wire Company, of Yonkers, N. Y., a widely known man in the elec- 
trical field, and one of the most skilful analytical chemists in the 
country, is very ill at Saratoga, N. Y., his summer residence. Dr. 
Habirshaw has been an invalid for several years and recently suf- 
fered a relapse, from which it is hardly expected he can recover. 


MR. D. S. DRAKE, local manager for the Bell Telephone Com- 
pany at Huntingdon, Lewistown and Saxton, Pa., has resigned to 
accept a position with the Raystown Water Power Company. Mr. 
Drake had been with the telephone company for many years and 
established the Lewistown exchange in 1883. H. E. Provost, of 
Scranton, succeeds Mr. Drake. The position has been changed, 
however, to that of contract agert for the three exchanges named. 


DR. NEVIL MONROE HOPKINS, assistant professor of elec- 
trical engineering at George Washington University, and chief 
electrical engineer for the United States Navy Department in the 
consolidation of navy yard power plants, is the author of an en- 
trancing story entitled “The Investigation at Holman Square,” 
which is one of the leading features of the September issue of 
Lippincott’s Magazine. Dr. Hopkins is the author of several -other 
detective stories. 


NEW MANUFACTURING COMPANIES. 


PORTLAND, ORE.—The Columbia Electrical Engineering Com- 
pany has been incorporated with a capital of $5,000. The incor- 
porators are J. E. Kilkenny, George L. Epps and J. F. Kendricks. 


CAMDEN, N. J.—The General Waves Power Company has been 
incorporated with a capital of $200,000 to act as mechanical and 
electrical engineer. The incorporators are E. E. McWhiney, G. E. 
Holmes and F. A. Kuntz, of Camden. 


BOSTON, MASS.—The United States Apparatus and Instrument 
Company, of Fall River, has been incorporated with a capital of 
$10,000, to deal in electrical and medical apparatus. The directors 
are: Louis Foster, Boston, president and treasurer; Wiliiam J. 
Jones and M. Doherty. 

SALT LAKE CITY, UTAH—Articles of incorporation of the 
Ogden Electric Supply Company have been filed with the county 
clerk. The concern has a capital stock of $10.000 divided into $1 
shares and is incorporated for a period of fifty years. The officers 
are: President, Charles A. Halverson; vice-president, George Hal- 
verson; secretary-treasurer, Lawrence Herdti. These, with O. W. 
Halverson and Arthur Halverson, compose the board of directors. 


GREAT FALLS, MONT.—Articles of incorporation for the 
Evans Engineering Company have been filed in the office of the 
county clerk and recorder by the incorporators, Thomas Evans, 
John Olds, Alfred F. Evans and Fred W. Sewell, all of Great Falls. 
The company will engage in the manufacture, installing and selling 
of engines, electrical apparatus and machinery’ The capital stock 
of the concern is set at $35,000, divided into shai >s of a par value of 
$10 each. The largest portion of the stock is in the hands of Thomas 
Evans, who holds 238 shares, the other members holding 114 shares 
each. Five thousand eight hundred dollars has been subscribed. 
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ELECTRICAL SECURITIES. 

There is very little to say concerning stock market develop- 
ments, except to reiterate the statements which have been made for 
the past three or four weeks. In the face of rather slow general im- 
provement in business, prices continue to rise, until it is feared that 
the present values have over-discounted a considerable gain in the 
near future. The factors making for the present rise appear to he 
the great ease with which time loans can be obtained, the indica- 
tions of a bounteous harvest of every nature of agricultural product, 
the splendid condition of the freight railroads for handling large 
quantities of freight at a minimum expense, and the forecast of a 
continuation of the present form of government for at least the 
next four years. 

ELECTRICAL SECURITIES FOR THE WEEK ENDED AUGUST 8. 


New York: Closing. 
Alli Cliahmere - COMMNOR «22 csc ccc ecwecsens 11% 
Allis-Chalmers preferred.................0- 3434 
EIVOOMEGT TEBE SEUMOIG. «66 ck csc cewcecwcces 5556 
CRIA GOR ooo o'er ae Cie cues seen 139 
COM RIO go oo ois ch Hence decawamiwase 146 
Interborough-Metropolitan common.......... 124% 
Interborough-Metropolitan preferred......... 351% 
Wines Caumty WIGGtwie. oc sca < cee nwewcecces 122 
Mackay Companies (Postal Telegraph and 

Canes)  COMNINGNE on dics cus cenaeeseeees 66% 
Mackay Companies (Postal Telegraph and 

CONGO) HEGINNEOG as <6 cc ceadiniccedewus 561% 
Mamniatiatl WIGVAIGG. «occ ce ctwcccceces EF 
Metropolitan Street Railway................ 31 
New York & New Jersey Telephone......... 110 
WE GNI AUN oo a'a/s' oo 5 chasis Hd od oanenan ee 57 
Westinghouse Manufacturing Company...... 76 


The directors of the Kings County Electric Light and Power 
Company have declared the regular quarterly dividend of 2 per cent, 
payable September 1. The books close August 21 and open Sep- 


tember 1. 

Boston: Closing. 
American Telephone and Telegraph........ 122 
Edison Electric Illuminating................ — 
WEARER OUISONES “TIGCEENS 6 oo ona ieiceewcncaseas 47 
New England Telephone...............-..-- 112% 
Western Telephone and Telegraph preferred. 68 

Philadelphia: Closing. 
Electric Company of America............... 10 
Electric Storage Battery common........... 39 
Electric Storage Battery preferred.......... 39 
Philadelphia Electric............. See coe Eee . 9% 
Philadelphia Rapid Transit................. 14% 
United Gas Improvement................... 88% 

Chicago: Closing. 
CUICaa ROMO oes ictice we ecawesewens — 
Commonwealth Wdieon.. ........22ceccccccce — 
Metropolitan Elevated preferred............. 45 
National Carhoti COMMON... .. 2.660. ccccces 68 
National Carbon preferred.................. 108 


The Oak Park Elevated’s daily average of passengers carried, 
including transfers, for July, was 40,467, a decrease of 3,241. The 
daily average of passengers carried for July by the Metropolitan 
Elevated was 131,152, a decrease of 4,627, and by the South Side 
Elevated 114,362, an increase of 2,429. 


DATES AHEAD. 


Michigan Electric Association. Annual meeting, Grand Rapids, 
Mich., August 18-21. 

International Association of Municipal Electricians. 
convention, Detroit, Mich., August 19-21. 

Ohio Electric Light Association. Annual convention, Put-in-Bay, 
Ohio, August 25-27. 

Colorado Electric Light, Power and Railway Association, Glen- 
wood Springs, Col., September 16-18. 

Arkansas Association of Public Utilities Operators. First an- 
nual convention, Little Rock, Ark., September 17-18. 

Old Time Telegraphers’ and Historical Association, and Reunion 
of Military Telegraphers, Niagara Falls, N. Y., September 16-18. 

Illuminating Engineering Society. Annual convention, Philadel- 
phia, Pa., October 6-7. 

American Street and Interurban Railway Association. Annual 
convention, Atlantic City, N. J., October 12-16. 

American Street and Interurban Railway Accountants’ Associa- 
tion. Annual convention, Atlantic City, N. J., October 12-16. 

American Street and Interurban Railway Claim Agents’ Asso- 
ciation. Annual convention, Atlantic City, N. J., October 12-16. 

American Street and Interurban Railway Engineering Associa- 
tion. Annual convention, Atlantic City, N. J., October 12-16. 

American Street and Interurban Railway Manufacturers’ Asso- 
ciation. Annual convention, Atlantic City. N. J., October 12-16. 

American Electrochemical Society. Fall meeting, New York 
city, October 30-31. : 


Annual 
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TELEPHONE AND TELEGRAPH. 


PLACERVILLE, CAL.—It is announced that an extension of the 
Pacific Telephone and Telegraph Company’s line from this city to 
Lake Tahoe will be undertaken at an early date. 


NORWOOD, MASS.—The New England Telephone and Tele- 
graph Company has changed its system from the magneto to the 
common battery type, and moved into new quarters. 


MILES CITY, MONT.—The Rocky Mountain Bell Telephone 
Company is making preparations for the installation of a telephone 
system in Miles City, with headquarters in the Miles Building. 


ANACONDA, MONT.—Work is progressing rapidly on the Inde- 
pendent Telephone Company’s line between Butte and Anaconda, 
and the company expects to be ready for business in the early fall. 


HOUSTON, TEX.—The Southwestern Telegraph and Telephone 
Company is making a number of improvements to its system in 
the South End. Later it is intended to establish an exchange in 
that portion of the city. 


ALTURAS, CAL.—The Western Pacific Telephone and Telegraph 
Company has been incorporated for the purpose of connecting all 
the towns of Modoc, Lassen and Plumas counties, work to be com- 
menced in the near future. 


MILWAUKEE, WIS.—The underground telephone system _ be- 
tween Milwaukee and Racine, the first division of the proposed sys- 
tem between this city and Chicago, has been formally opened. The 
system is now open for general business. 


ATLANTA, GA.—The Southern Bell Telephone and Telegraph 
Company has purchased the Covington Telephone Company, of Cov- 
ington, Ga., and the two systems will be consolidated as rapidly as 
the physical work can be accomplished. 


MEREDITH, N. H.—At the annual meeting of the Meredith Tele- 
phone Company the following officers were elected: President, B. 
Blaisdell; vice-president, F. W. Storey; clerk, P. A. Ellsworth; 
treasurer, E. S. Wilard; manager, P. A. Ellsworth; auditors, E. W. 
Longley; directors, B. Blaisdell, J. F. Beede, B. R. Dearborn, Ed- 
mund Page. A dividend of $1.50 per share was declared, payable 
August 15. 


COLUMBUS, OHIO—The Farmers’ Independent Telephone Com- 
pany of Canal Winchester has been incorporated with a capital 
stock of $25,000. The line is to connect Canal Winchester, Colum- 
bus and Lancaster at present, and will extend through the counties 
of Fairfield, Pickaway and Franklin. The incorporators are McC. 
Martens, Thomas J. Barr, Thurman T. Courtright, W. F. O’Gara and 
R. C. M. Hastings. 


WATERVILLE, ME.—The Kennebec Farm and City Telephone 
Company has completed its line from Norridgewock to Oakland 
village by way of the Ten Lots. All the towns up the Somerset 
Railway may be reached as far as The Forks, including Norridge 
wock, Madison, North Anson, Solon, Bingham, Caratunk, Athens, 
Starks, Mercer, Canaan and Skowhegan. The whole system includes 
about 800 telephones. 


PAVILION, N. Y.—The Pavilion Telephone Company, which was 
incorporated under the laws of the state, in Albany, a few weeks 
ago, with a capital of $10,000, is actively at work. It already has 
available for use about fifteen miles of poles and wires, the property 
of the Inter-Ocean Telephone Company. The directors are D. C. 
Higgins, S. O. Hubbard, M. A. Christman, David Morrow, Earl Starr, 
Horace Bradley and Dean Hudson. The officers are: President, 
Horace Bradley; vice-president, Earl Starr; secretary and treasurer, 
D. C. Higgins. There are about 200 subscribers. The company 
expects to have its lines ready for service in thirty days. 


PORTLAND, ORE.—Extensions and betterment of the service 
are the purposes behind the plan of reorganization that has been 
adopted by the directors of the Pacific Telephone and Telegraph 
Company. This includes the redistricting of the company’s tele- 
phone system into three districts. The southern division will ex- 
tend from the Mexican line to San Luis Obispo, the central division 
from San Luis Obispo to the Oregon line, while the third, or north- 
ern district, will. embrace the states of Oregon, Washington and 
Idaho. Under the plan of reorganization each of the three districts 
will have practically a system of its own, with its own respective 


corps of officers. W. J. Phillips, who for years has been superin- 
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tendent of the home or central division, with headquarters at San 
Francisco, has been transferred and will be the superintendent of 
the northern division. 


LUDINGTON, MICH.—The United Telephone Company of Michi- 
gan has been organized here with $200,000 capital and with several 
local capitalists interested. It will take over the property of the 
Lake Shore Telephone Company now operating in Mason and 
Oceana counties. The general offices of the latter company will be 
moved from Hart to Ludington and become the office of the new 
company. Thomas Bromley, Jr., of Hart, will be the general man- 
ager of the company. The officers are as follows: President, W. A. 
Cartier, Ludington; vice-president, Gardner Sands, Pentwater; sec- 
retary and treasurer, Thomas Bromley, Jr.; attorney, A. E. Keiser. 
C. H. Hood, of Detroit, who has been interested in the organization 
of the new company, says that $78,000 will be spent in reconstruct- 
ing the present county service, bringing it up to date, and that a 
model telephone building will be erected in Ludington. 


NEW PUBLICATIONS. 


NEW YORK STATE PUBLIC SERVICE COMMISSION, SEC- 
OND DISTRICT—The Public Service Commission of the State of 
New York, Second District, has published circular No. 38, effective 
August 1, 1908, giving the regulations prescribing the form and 
governing the construction and filing of freight tariffs and classi- 
fications and passenger fare schedules of railroad corporations, and 
general regulations and rulings. The commission has also pub- 
lished its opinion in the matter of the application of the Elmira, 
Corning & Waverly Railway, submitted July 9 and decided July 23. 


“ON THE CANAL ZONE’—Thomas G. Grier, of Chicago, IIl., 
well known in the electrical field, is the author of a very interest- 
ing descriptive work entitled “On the Canal Zone.” During a trip 
which Mr. Grier recently made to the Isthmus of Panama he took 
copious notes and a great many photographs. The present volume 
is the result of this trip. The work is interesting, as it gives a first- 
hand impression of this remarkable enterprise. While it is not 
electrical in any way, Mr. Grier has incorporated a minute descrip- 
tion of whatever use has been found on the isthmus for electricity 
either for illumination or power. The book is from the press of the 
Wagner & Hanson Company, Chicago, IIl., and is dedicated to the ~ 
memory of Mr. Grier’s father, John Alexander Grier, formerly chief 
engineer in the United States Navy, who spent several years cruis- 
ing in southern waters. 


INDUSTRIAL ITEMS. 


THE SACHS COMPANY, Hartford, Ct., will be pleased to send 
to any one interested upon request its bulletin devoted to electrical 
protective devices for any voltage. 


THE H. T. PAISTE COMPANY, Philadelphia, Pa., in bulletin 
No. 57 devotes considerable space to a description and price list 
of the Paiste ground clamp and a blackboard talk on Paiste molding 
crossovers. 


THE METROPOLITAN ELECTRICAL SUPPLY COMPANY, 
Chicago, Ill., has been appointed agent for the Crescent Insulated 
Wire and Cable Company, of Trenton, N. J. The Metropolitan com- 
pany will carry a large stock of this well-known company’s product, 
enabling it to fill orders from Chicago promptly. 


THE TRUMBULL ELECTRIC MANUFACTURING COMPANY, 
Plainville, Ct., in the August issue of “Trumbull Cheer,” describes 
the Trumbull “Kappa” switch with high fingers. There is also an 
illustration of a very interesting special switchboard mounted in 
an iron box. The Trumbull switchboards are made to any specifi- 
cation. 

THE CENTRAL ELECTRIC COMPANY, Chicago, Ill., is dis- 
tributing a revised price list on “Raven Core” rubber-covered wires 
and cables. This price list, which includes all classes of wire and 
lamp cord, will be mailed upon request. The company will also be 
pleased to furnish revised price lists on Columbia incandescent lamps 
of the Gem, Gem Prismo, tungsten and tantalum types. 


THE TUNGSTOLIER COMPANY, 519-521 Citizens Building, 
Cleveland, Ohio, is preparing some very interesting literature de- 
voted to Tungstolier lighting fixtures. This line comprises an abso- 
lutely new design of lighting fixtures, especially developed for use 
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with tungsten lamps. The range of styles is wide enough to afford 
a selection which will fit in with any requirements. Full informa- 
tion may be secured from the company upon request. 


THE CUTTER COMPANY, Philadelphia, Pa., is announcing a 
competition for twenty-five essays on the use of circuit-breakers. 
Prizes to the amount of $1,200 will be distributed to the writers of 
the best essays, and the competition is open to every user of elec- 
tricity who is acquainted with the I-T-E circuit-breaker and its wide 
field of usefulness. The conditions of this competition will be mailed 
on receipt of request addressed “Essay Competition,” The Cutter 
Company, Philadelphia, Pa. 


THE NERNST LAMP COMPANY, Pittsburg, Pa., announces that 
H. H. Sturtevant, of Zanesville, Ohio, proprietor of the largest 
department store in southeastern Ohio, has placed an order with 
the Ohio Electric Railway Company for a complete installation of 
Westinghouse-Nernst lamps, to replace electric arc lamps. This 
was at once the first order for the new Westinghouse-Nernst units 
to be placed in the Cincinnati territory of the Nernst Lamp Com- 
pany, and the first fruits of the new business-getting campaign of 
the Ohio Electric Railway Company. 


THE H. W. JOHNS-MANVILLE COMPANY, 100 William street, 
New York city, has ready for distribution literature describing the 
“Point-Tite”’ roof cement for tinners’ and slaters’ use, and the 
“J-M” roof coating, which is made primarily of pure asphalt dis- 
solved in pure linseed oil. This coating is suitable for all kinds of 
roofing work, metal work, and wherever protection from the ele- 
ments is required. One gallon will cover 100 square feet. Another 
leaflet which the company is distributing is devoted to the advan- 
tages of a “Built-Up” roof covering. This describes the asbestos 
roofing, which is built up of sheets of pure asbestos fibre. These 
sheets or layers are individually waterproofed and cemented to- 
gether with the company’s asphalt compound. 


THE KELLOGG SWITCHBOARD AND SUPPLY COMPANY, 
Chicago, IIl., has issued a bulletin describing its railway despatch- 
ing systems and a bulletin describing the new Kellogg railway 
pole telephone, with supplements giving a description of Kellogg 
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railway systems in successful operation. Some of the adva stages 
of the Kellogg train-despatching system are the safety, care and 
rapidity of train handling, the selective signaling of any or all 
stations, and the elimination of the service of telegraphers. Another 
bulletin just issued by this company is devoted to its standard line 
of common battery telephones. In addition to the handsome illus- 
trations and complete text, there is a special description of the new 
Kellogg “short back-board” wall instruments, the “steel hotel set,” 
and the new indestructible desk stand. 


THE BLAKE SIGNAL AND MANUFACTURING COMPANY, 
246 Summer street, Boston, Mass., is to be felicitated over the very 
complimentary paragraph which appeared in the issue of the 
Evening Capital, of Annapolis, Md., of August 1. Under the caption, 
“Official Route of Red Men—Washington, Baltimore & Annapolis 
Selected to Transport Next Tuesday’s Crowd,” the following state- 
ment appears: “In selecting the route the officials were impressed 
with the high degree of safety to which the single-track section 
between Naval Academy Junction and Annapolis has recently been 
brought by the installation of the Blake signal system. . .. A 
demonstration of the working of the Blake system on the single 
track convinced them that the Annapolis branch was equally as 
well protected against accident as the double-track portion of the 
road.” 


THE EMERSON ELECTRIC MANUFACTURING COMPANY, 
St. Louis, Mo., is distributing bulletins Nos. 3,128, 3,129, 3,130, 3,131, 
3,132 and 3,906. These bulletins are devoted, respectively, to sin- 
gle-phase induction motors, frame 24 FA, one-twentieth horse-power, 
full load, automatic start; single-phase induction motors, frame 28 
LA, one-sixth horse-power, full load, automatic start; single-phase 
induction motors, frame 32 FA, one-eighth and one-sixth horse- 
power, condensed type, full load, automatic start; single-phase in- 
duction motors, frame 28 JA, one-fifteenth horse-power, full-load 
start type, for intermittent service; single-phase induction motors, 
frame 28 JB, one-fifteenth horse-power, fuil-load start type, for 
intermittent service; family sewing-machine motors for Singer No. 
66 drop-head machines, for alternating and direct currents. In the 
issue of the ELectricaL Review for July 25 the ratings of these 
machines were incorrectly given. 


Record of Electrical Patents. 





Week of August 4. 


$94,818. ELECTRODE FOR THE EVOLUTION OF OZONE FROM 
OXYGEN OR ATMOSPHERIC AIR. John R. Craig, Jr., Glas- 
gow, Scotland. A dielectric plate is placed edgewise between 
two discharging electrodes. 
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894,878.—VARIABLE-SPEED TRANSMISSION. 


894,820. TELEGRAPHY. Patrick B. Delaney, South Orange, N. J. 
A transmitter having an elastic vibrator which is released when 
the sending key is closed. 

894,826. MULTIPLE CLUSTER SOCKET. Charles D. Gervin, New 
York, N. Y., assignor to John H. Dale, New York, N. ¥. AD 
insulating block containing a plurality of socket shells. 


894,886. RECEIVING TELEGRAPHIC AND TELEPHONIC IM- 
PULSES SIMULTANEOUSLY. Isidor Kitsee, Philadelphia, Pa., 
assignor of one-half to William J. Latta, Philadelphia, Pa. A 
telegraph receiver is shunted by a telephone receiver circuit 
containing condensers and a repeating coil. 


894,866. DRY BATTERY. George M. Wheeler and Henry Wilhelm, 
Brooklyn, N. Y. The containing shell is made up of a plurality 
of tubularly folded sheets, one of which is of zine. 

894,878. VARIABLE-SPEED TRANSMISSION. Henry H. Cutler, 
Milwaukee, Wis., assignor to the Cutler-Hammer Manufactur- 
ing Company. The change in speed is controlled by means of 
magnetic clutches. 

894,886. AUTOMATIC CUTOUT FOR INDICATING MEANS. AIl- 
bert B. Herrick, Ridgewood, N. J. A plurality of registering 
fingers which are brought successively into action by the han- 
dle of the instrument. 

894,910. AUTOMATIC MAGNETIC CIRCUIT-BREAKER. William 
M. Scott, Philadelphia, Pa. An adjustable retarded circuit- 
breaker mechanism. 


894,931. TROLLEY CAR FOR ELECTRIC MOTOR VEHICLES. 
Riccardo Arno and Luigi Negro, Turin, Italy. A current-col- 
lecting trolley carriage, the driving motor of which is discon- 
nected when the main vehicle stops. 


894,944. INDUCTION-CURRENT GENERATOR. Martin Fischer, 
Zurich, Switzerland, assignor to the firm of Actiengesellschaft 
“Magneta” (Electrische Uhren Ohne Batterie & Ohne Contacte). 
Zurich, Switzerland. Current impulses are generated by an 
oscillated armature. 


894,945. MAGNETIC INDUCTOR. Martin Fischer, Zurich, Switzer- 
land. Current impulses are generated by a revolving armature. 


894.950. DYNAMOELECTRIC MACHINE. William T. Hensley, 
Wilkinsburg, Pa., assignor to Westinghouse Electric and Manu- 
facturing Company. The commutator lead is perforated and 
slips over a lug on the commutator segment. 
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894,951. COMMUTATOR. William T. Hensley, Wilkinsburg, Pa., 
assignor to Westinghouse Electric and Manufacturing Company. 
The commutator segment is perforated and slips over a lug on 
the lead. 


894,952. RAIL BOND. Albert B. Herrick, Cleveland, Ohio, assignor 
to the Electric Railway Improvement Company, Cleveland, Ohio. 
A rail bond built up of conducting plates cemented together. 


894,964. ELECTRIC RAILWAY. Joseph Mayer, Rutherford, N. J. 
A hinged pole supported on a double pantograph. 


894,979. LOAD EQUALIZER FOR ELECTRIC CIRCUITS. John 
S. Peck, Manchester, England, assignor to T. H. Given, H. S. A. 
Stewart and E. M. Herr; Pittsburg, Pa., receivers of Wesiing- 
house Electric and Manufacturing Company, East Pittsburg, Pa. 
A combination of a rotary converter having two mechanically 
and electrically connected rotors and independent stator wind- 


uaa 








ree 


b Ap ocean 

| a | Ee 
, 
H4) 


n oe wa! i- 4/ & 
es 


894,886.—AvuTOMATIC CUTOUT FOR INDICATING MEANS. 


895,006. MECHANISM FOR RECOVERING. TRANSFORMING 
AND CONSERVING ENERGY. Léon Dion, Wilkes-Barre, Pa, 
assignor to the Americus Electrohermetic Company, Wilkes- 
Barre, Pa. The waste water of the house is utilized for driv- 
ing a small battery-charging set. 








894,979.—Loap EQquALIzER FoR ELEcTRIC CIRCUITS. 


895,012. MOTOR-CONTROLLING DEVICE. Fletcher D. Hallock, 
Wilkinsburg, Pa., assignor to T. H. Given, H. S. A. Stewart and 
E. M. Herr, Pittsburg, Pa., receivers of Westinghouse Electric 
and Manufaciuring Company, East Pittsburg, Pa. A motor- 
starting rheostat with regulating field resistance. 


895,034. ATTACHMENT FOR PHOTOGRAPHIC PRINTING AP- 
PARATUS. Hervey H. McIntire, South Bend, Ind. A number 
of elements each mounted on an independent universal support. 


$95,035. ELECTRIC RAILROAD SIGNAL. Arthur W. McMaugh 
and Robert Welch, St. Catharine’s, Ontario, Canada. A _ sec- 
tional centre-rail system. 


895,070. TROLLEY POLE MOUNT. Edwin H. Burnes, Amster- 
dam, N. Y., assignor of one-third to Phebus H. Alexander, Am- 
sterdam, N. Y. A rotating trolley base. 


895,100. ALTERNATING-CURRENT METER. Emanuel Morck, 
Charlottenburg, Germany. An induction meter having two 
magnetic branch circuits. 
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895,185. CONTROLLING SYSTEM FOR LIFTING MAGNETS. 
Reuben I. Wright, Cleveland, Ohio, assignor to the Electric 
Controller and Supply Company, Cleveland, Ohio. The lifting- 
magnet winding is in shunt with the motor circuit, means 
being provided for automatically inserting resistance. 


895,144. APPLICATION OF ELECTROLYSIS TO SCOURING AND 
SQUEEZING MACHINES. Jean M. J. Baudot, Roubaix, France. 
The fabric is passed between electrodes which liberate an alka- 
line product. 


895,159. METHOD OF PRODUCING AMALGAMS OR ALLOYS. 
Courtland F. Carrier, Jr., Elmira, N. Y. An electric current 
passes from a common electrolyte to a plurality of independent 
bodies of fluid metal. 


895,166. TELEPHONE SYSTEM. William W. Dean, Chicago, IIl., 
assignor to Kellogg Switchboard and Supply Company. A 
supervisory signal is associated with each end of the cord 
circuit. 


























895,350.—MULTIPLEX TELEGRAPH System. 


895,199. APPARATUS FOR RELEASING HORSES. Charles C. 
Rich, Mount Vernon, N. Y., assignor of one-half to Harry J. 
Douglas, Mount Vernon, N. Y. A gravity-operated electrically 
controlled release gear. 


895,242. ELECTROMECHANICAL MOVEMENT. George H. Davis, 
West Orange, N. J. The armature of the magnet is composed 
of a number of floating hinged sections. 


895,251. TROLLEY CATCHER. George Gessert, Edwardsville, Ili. 
Rotatable wire guards project above the trolley wheel. 


895,314. AUTOMATIC COLLAPSING AND RE-ERECTING TROL- 

‘ LEY POLE. George S. Thomson, Dunedin, New Zealand. A 
pivoted trolley pole supported by an arm which falls when the 
wheel leaves the wire. 
































895,400.—MorTor-ConTROL System. 


895,321. TROLLEY GUARD. Charles H. Yarrington, Waterbury. 
Ct. Wire guards attached to the trolley wheel. 


895,339. TROLLEY. Leon W. Campbell, Woonsocket, R. I. A ball- 
bearing wheel. ; 


895,350. MULTIPLEX TELEGRAPH SYSTEM. Amor W. Douglas, 
Albuquerque, N. Mex. An alternating-current telegraph system. 


895,374. MEANS FOR PERFORATING SLIPS FOR TELEGRAPHIC 
SIGNALING AND OTHER PURPOSES. Maximilian Kotyra, 
Paris, France. The punches are operated by electromagnets. 


895,378. REVERSIBLE AND COLLAPSIBLE TROLLEY POLE 
FOR ELECTRIC VEHICLES. John Lindsay and Robert Lind- 
say, Dunedin, New Zealand. A trolley pole is hinged at its 
centre. 


895,400. MOTOR-CONTROL SYSTEM. Charles D. Gilpin, Cleve- 
land, Ohio, assignor to the Electric Controller and Supply Com- 
pany, Cleveland, Ohio. An automatic motor-accelerating switch. 

















